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EXECUTIVE SUMMARY

This document presents the work plan for the Phase | RCRA Facility Investigation (RFI)/Remedial
Investigation (RI) of the North and South Walnut Creek drainages (Operable Unit Number 6) at the
Rocky Flats Plant, Jefferson County, Colorado. This work plan includes a field sampling plan (FSP) that
presents the investigation planned to evaluate the presence or absence of contamination at Individual
Hazardous Substance Sites (IHSSs) within the North and South-Walnut Creek drainages. The FSP
developed in this work plan is based on the requirements of the Interagency Agreement (JAG) amongst
the Department of Energy, Environmental Protection Agency, and the State of Colorado Department of
Health. Twenty IHSSs, as identified in the IAG, are included in Operable Unit Number 6 (OU6). They
are the A-series Detention Ponds, Ponds A-1 through A-4 (IHSSs 142.1 through 142.4) and IHSS 142.12,
the B-series Detection Ponds, Ponds B-1 through B-5 {IHSSs"142.5 through 142.9), the North, Pond, and
South Area Spray Fields (IHSSs 167.1, 167.2 and 167.3), the East Area Spray Field (IHSS 216.1),
Trenches A, B and C (IHSSs 166.1 166.,2 and 166.3), the Sludge Dispersal Area (IHSS 141), the Triangle
Area (IHSS 165) and the Old Outfall (IHSS 143). A Soil Dump-Area (IHSS 156.2) has recently been
added to this work plan because of its location along the Walnut Creek drainage, making a total of
twenty-one IHSSs in OUG. '

Section 1.0 of this Work Plan presents introductory information and a general characterization of the
region and plant site. In addition, the regional geology and hydrology at Rocky Flats are discussed.
Section 2.0 presents descriptions of the site physical characteristics, histories and previous
investigations, available infor’khation:conceming the nature and extent of contamination, and conceptual
models for each of th‘é 21-JHSSs based-on.existing data. This initial characterization forms the basis
for establishing data needs, data quality objectives (DQOs), and developing an FSP for each IHSS.
Section 3.0 presents.applicable or relevant and appropriate requirements (ARARs) developed for OUS.
Section 4.0 establishes data needs-and DQOs considering site characteristics and conceptual models
of each IHSS in OUS. Section’s.0 outlines RF /Rl tasks to be performed while Section 6.0 presents the
schedule for these tasks. A Field Sampling Plan, based on the requirements of the |AG, is presented
in Section 7.0 to satisfy the data needs and DQOs identified in Section 4.0. The Baseline Risk
Assessment Plan and Environniental Evaluation Plan are presented in Sections 8.0 and 9.0, respectively.
A Quality Assurance Addendum and Standard Operating Procedure Addenda are presented in Sections
10.0 and 11.0, respectively. A list of references is presented in Section 12.0.

The initial step in the development of the OU6 work plan was a review of existing information. Available
historical and background data for each IHSS were collected through a literature search and a review
of the Rocky Flats Environmental Database System (RFEDS). Only a few limited investigations have
been conducted at OUE in the past. These investigations include sediment sampling in the A- and B-
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series ponds, limited sediment sampling in Wainut Creek, ongoing surface water, groundwater and
sediment sampling programs along Walnut Creek, and plant-wide air quality monitoring.

Data quality objectives have been developed for this Phase | investigation. DQOs are qualitative and
quantitative statements that describe the quality and quantity of data required by the RFi/Rl. The DQO
process is divided into three stages. Through application of the DQO process, site-specific RFI/RI goals
are established and data needs are identified for achieving these goals.

After assessing the existing information for OU6, the following. objecfivesvof the Phase | RFI/RI have
been identified:

. Characterize the physical and hydrogeologic setting of the IHSSs
) Assess the presence or absence of contamination at the sites
° Characterize the nature and extent of contamination at the sites, if present

U Support the Phase | Baseline Risk Assessment and Environmental Evaluation.

Within these broad objectives, site-specific data needs have. been identified based on preliminary
identification of contaminant-specific ARARs. for OU6 and.data needs for the Phase | Baseline Risk
Assessment and Environmental Evaluation. The FSP.developed in this work plan is based on the data
needs and the requirements of the IAG. The FSP for each IHSS requires a combination of screening
activities, sampling of soils, sediment and surface water, and well installation and sampling. Site-specific
FSPs are briefly summarized below.

IHSS_141 - Sludge Dispersal ..Afgaﬂ -The scbrexening activity at the sludge dispersal area will be a
radiological survey. Sampling activities will be limited to surface soil sampling. One monitoring well will
be installed downgradient of-the unit and sampled.

IHSS 142.1-9, 12 - Detention Ponds - A-Series and B-Series Surface water and sediment samples
will be collected in several locations in each pond. Sediment samples will also be collected from Walnut

.Creek upgradient and downgradient of the ponds and between the ponds. Background surface water

and sediment samples will be collected north and west of the Plant. A total of four monitoring wells will
be installed and sampled in the alluvium downgradient of the dams at Ponds A-4 and B-5.

IHSS 143 - Old Outfall The screening activity at the Old Qutfall site will be a radiological survey.
Sampling will include surface soil sample collection at the existing surface and at the original surface
below the fill, collection of soil samples to a depth of two feet below the original ground surface, and
collection of composite fill samples. In addition, soil samples will be collected upslope from the Old
Outfall where the surface runoff was channeled to this area.
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IHSS 156.2 - Soil Dump Area Based on the findings of the aerial photograph and radiation survey
reviews, surface and subsurface soil samples will be collected. One well will be installed within the unit
and sampled.

IHSS 165 - Triangle Area A radiological survey and a soil gas survey will be the screening activities
conducted at the Triangle Area. Surface soil samples will be collected-from plume areas delineated
during the screening. Subsurface samples will be collected from the same locations as the surface
samples. Two alluvial ground water monitoring wells will be installed within the IHSS and sampled.

IHSS 166.1-3 - Trenches A. B and C The screening activity will consist of an electromagnetic
geophysical survey which will be used to delineate the locations and extent of the trenches. Subsurface
samples will be collected from borings drilled along the long axis of the trenches. One groundwater well
will be installed east of this IHSS and sampled.

IHSS 167.1-3 - North Area, Pond Area and South Area Spray Fields Based on the findings of the
aerial photograph review, surface and subsurface soil samples will be collected in each spray field area
using a grid location system. Two alluvial groundwater monitoring wells will be installed and sampled,
one downgradient of the North Area Spray Field and one dowhgradient of the South Area Spray Field.

IHSS 216.1 - East Area Spray Field Although'the IAG does not specify field sampling at this site,
limited surface and subsurface soil samples will be collected within this unit.

Data collected during the'Phase | Walnut Creek drainage RFI/RI will be incorporated into the existing
RFEDS database. These data will be used to better define site characteristics, source characteristics,
and the nature and extent of contamination; to support the baseline risk assessment and environmental
evaluation; and to evaluate potential remedial alternatives. An RFI/Rl Report will be prepared
summarizing the data obtained during the Phase | program and containing the Phase | Risk Assessment
and Environmental Evaluation,
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1.0
INTRODUCTION

This document presents the work plan for the Phase | RCRA Facility Investigation (RFI)/Remedial
Investigation (RI) of the Walnut Creek Drainage (Operable Unit Num:ber 6) at the Rocky Flats Plant,
Jefferson County, Colorado. In this work plan, the existing info'rma“ﬁon is initially summarized to
characterize Operable Unit Number 6 (OU6) and a field samplmg program is presented to assess the
nature and extent of contamination in the twenty-one Indrvldual Hazardous Substance Sites (IHSSs)
along or within the North and South Walnut Creek drainages..These IHSSs are the Sludge Dispersal
Area (IHSS 141); the ten detention ponds along North and. South Walnut creeks (}‘HSS 142.1 through
142.9) and IHSS 142.12; the Old Outfall (IHSS 143); }he:Triangle Area (IHSS 165); Trenches A, B, and
C (IHSSs 166.1, 166.2, and 166.3); the North Area, _and':’Area, and South Area Spray fields (IHSS 167.1,
166.2, and 166.7) and the East Area Spray Field,_(l"HS"S; 215,1)[’ A Soil Dump Area (IHSS 156.2) has also
been added to OU6 and is included in this work plan. The Phase | RFI/RI will be conducted in
accordance with the Guidance for Conducting Remedial l'h’vestiqations and Feasibility Studies under
CERCLA (U.S.EPA 1988a) and Interim Final RCRA Facility. lnvesti ation (RFl) Guidance (U.S. EPA
1988b). The data generated wili be used te begin developing and screening remedial alternatives and
to evaluate the need for further studies f,gr the’ 21_IHSNSs. The data will be used to estimate risks to
human health and the environment posed' b_:y’:'egzch _haizarddUs substance site.

This investigation is part of” a comprehensrve phased program of site characterization, remedial
investigations, feasibility studres and remedral /corrective actions currently in progress at the Rocky Flats
Plant. These mvestlgatrons are pursuant to the U S. Department of Energy (U.S. DOE) Environmental
Restoration (ER) Program* [formeriy knowri“as the Comprehensive Environmental Assessment and
Response Program (CEARP)], a Compliance Agreement between DOE, the U.S. Environmental
Protection Agency (U.S: EPA) and the State of Colorado Department of Health (CDH) dated July 31,

1986, and an Inter-Agency Agreement (IAG) among DOE, EPA, and CDH dated January 22, 1991. The
IAG addresses RCRA and CERCLA issues and has been integrated with the ER program. In accordance
with the IAG the CERCLA terms "Remedial Investigation™ and "Feasibility Study" in this document are
considered’ equrvalent to the RCRA terms "RCRA Facility Investigation® and "Corrective Measures Study”
(CMS). :

1.1 ENVIRONMENTAL RESTORATION PROGRAM

The ER Program is designed to investigate and clean up contaminated sites at DOE facilities. The ER
Program being implemented is organized into five major activities. Activity 1 has already been
completed at Rocky Flats Plant (U.S. DOE 1986a). This work plan is part of the Activity 2 program
currently in progress for OU6 (North/and South Walnut Creek drainages).
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. Activity 1 - Installation Assessment includes preliminary assessments and site
inspections to assess potential environmental concerns.

. Activity 2 - Remedial Investigations include planning and implementation of sampling
programs to delineate the magnitude and extent of "‘Cemamination at specific sites,
evaluate potential contaminant migration pathways and perform baseline risk
assessments.

. Activity 3 - Feasibility Studies evaluate remedié{_a&ernativés‘and develop remedial action
plans to mitigate environmental problems identified as needing correction in Activity 2.

* Activity 4 - Remedial Design/Remed'ial ‘Action includes design and implementation of
site-specific remedial actions se_],lecteja on}th’ef:basis of Activity 3 Feasibility Studies.

. Activity 5 - Compliance and Verifieation ::'implements monitoring and performance
assessments of remedial actlons and then- venfies and documents the adequacy of
remedial actions carned out under Actlwty 4, 7

1.2 WORK PLAN SCOPE

Existing information on OU6 h s’ been obtamed from numerous sources for use in work plan
preparation.  Section 1 0 of thls work plan presents introductory information and a general
characterization of the reglon and plant site:~In-addition, the regional geology and hydrology at Rocky
Flats are discussed. Sectlon 20 presents descriptions of the site physical characteristics, histories and
previous investigations, avallable mformatlon concerning the nature and extent of contamination, and
conceptual models for-each of the 21 1HSSs based on existing data. This initial characterization forms
the basis for. establlshmg data needs, data quality objectives (DQOs), and developing an FSP for each
IHSS. Section 3.0 presents appllcable or relevant and appropriate requirements (ARARs) developed for
OuU6. Section 4.0 estabhshes data needs and DQOs considering site characteristics and conceptual
models of each IHSS in OU6 Sectlon 5.0 outlines RFI/RI tasks to be performed. Section 6.0 presents
the schedule for these tasks AField Sampling Plan, based on the requirements of the IAG, is presented
in Section 7.0 to sat;sfy the data needs and DQOs identified in Section 4.0. The Baseline Risk
Assessment Plan (BRAP) and Environmental Evaluation Plan (EEP) are presented in Sections 8.0 and
9.0, respectively. A Quality Assurance Addendum (QAA) and Standard Operating Procedure Addenda
(SOPA) are presented in Sections 10.0 and 11.0, respectively. A list of references is presented in
Section 12.0.
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1.3 REGIONAL AND PLANT SITE BACKGROUND INFORMATION
1.3.1 Site Background and Plant Operations

The Rocky Flats Plant is a government-owned and contractor-operated facility that is part of the
nationwide nuclear weapons production complex. The Plant was opereted for the U.S. Atomic Energy
Commission (AEC) from the Plant's inception in 1951 until the AEQ-Was’ dissolved in January 1975. At
that time, responsibility for the Plant was assigned to the Energy Research and Development
Administration (ERDA), which was succeeded by the DOE in 1977 D‘ovg Chemical USA, an operating
unit of the Dow Chemical Company, was the prime operating contractor of t_ne facility from 1951 until
June 30, 1975. Rockwell International succeeded Dow Chemical USA from July 1,-1975 to January 1,
1990, when EG&G Rocky Flats, Inc. succeeded RockWe_[l international.

The Rocky Flats Plant’s primary mission is to produce metal 'f:’;,omponents for nuclear weapons. These
components are fabricated from plutonium, uranium an&"’nonrédioactive metals, principally beryllium and
stainless steel. Parts made at the plant are shipped eisewhere for final assembly. When a nuclear
weapon is determined to be obsolete, components of these weapons fabricated at the Plant are returned
for special processing to recover plutonium and' ‘americium. Other activities at the Rocky Flats Plant
include research and development in metalivurgy, machmmg, nondestructive testing, coatings, remote
engineering, chemistry, and physics. Both radroactlve and nonradioactive wastes are generated in these
research and production processes. Current waste handling practices involve on-site and off-site
recycling of hazardous materl als, on-site storage of hazardous and radioactive mixed wastes, and
drsposal of solid radloactlve matenals at another DOE facrhty However, historically, Rocky Flats Plant
Preliminary assessments under the ER Program identified some of the past on-site storage and dlsposal
locations as potential sources of envrronmental contamination.

1.3.2 Previous Invesrigations

Various-studies have been conducted at the Rocky Flats Plant to characterize environmental media and
to assess the exte_nt of rediol»ogical and chemical contaminant releases to the environment. The
investigations are- referenoed' in numerous reports including the Final Phase Il RFI/RI Work Plan for
Operable Unit No. 2 (EG&G 1991a).

In 1986, two major investigations were completed at the Plant. The first was the ER Program Installation
Assessment (U.S. DOE 1986a), which included analyses and identification of current operational
activities, active and inactive waste sites, current and past waste management practices, and potential
environmental pathways through which contaminants could be transported. A number of sites were
identified that could potentially have adverse impacts on the environment. These sites were designated
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as Solid Waste Management Units (SWMUs) (renamed Individual Hazardous Substance Sites (IHSSs)
in the January 22, 1991 IAG) by Rockwell International (1987a) and were divided into three categories:

1. Hazardous waste management units that will continue to operate and need a RCRA
operating permit.

2. Hazardous waste management units that will be glbsed under RCRA interim status.

3. Inactive waste management units that wil!:_,wbe:invéstigatéd. and cleaned up under
Section 3004(u) of RCRA or under CERCLA. No RCRA orCERCLA regulatory
distinction in the use of the terms "site,” "unit," "SWMU," or "IHSS" is intended in this
document. 4

The second major investigation completed at’ thé"‘ Plan"’f m 1986 involved a hydrogeologic and
hydrochemical characterization of the entire Planf'site.} :'P'l:ané“for this study were presented in Rockwell
International publications 1986b and 1986¢, and stud?'resuylzts were reported in Rockwell International
publication 1986d. These investigations. 4dentmed the twenty -one IHSSs that are included in OU6 based
on their location adjacent to Walnut Creek

1.3.3 Physical Setting

The Rocky Flats Plant is Iocéted vi‘n'* northemb"Jeff"erson County, Colorado, approximately 16 miles
northwest of Denver (Flgure 1- 1) Other surroundmg cities include Boulder, Westmmster and Arvada,

acres.

The Plant is"bounded on the hoi'th by State Highway 128. To the east is Jefferson County Highway 17,
also known as Indiana Street; to the south are agricultural and industrial properties, and Highway 72;
and to the west is State nghway 93 (Figure 1-2).

1.3.3.1 Topography and Drainage

The natural environment of the Plant and vicinity is influenced primarily by its proximity to the Front
Range of the Rocky Mountains. The Plant site is located directly east of the north-south-trending Front
Range, located about 16 miles east of the Continental Divide. The Rocky Flats Plant is located on a
broad, eastward-sloping system of coalescing alluvial fans. These fans, created by the erosion of the
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Front Range, extend approximately 5 miles to the east, where they terminate in low, rolling hills. The
Plant is at an elevation of approximately 6,000 feet above mean sea level (msl). The Plant security area
is located near the eastern edge of the fans on a pediment between stream cut gullies or arroyos (North
Walnut Creek and Woman Creek) (Figure 1-2).

1.3.3.2 Surface Water Hydrology

Three streams drain the Rocky Flats Plant with flow generally from wé:sta:,to east. These drainages are
Rock Creek, Walnut Creek, and Woman Creek (Figure 1-2). Rock .Creek-d,rains.,t_he northwestern corner
of the Plant and flows northeast through the buffer zone to its off-site confluence with Coal Creek. North
and South Walnut creeks, and an unnamed tributary of North Walnut Creek draih-the northern portion
of the Plant security area. These three forks of Walnut ’C;r’éek join in the buffer zone and flow to Great
Western Reservoir, approximately 1 mile east of their confluence. The flow is diverted around Great
Western Reservoir into Big Dry Creek by the Broomfleld Dwersron Ditch. Rock Creek, North and South
Walnut creeks and the unnamed tributary are mtermInent streams with continuous flow occurring only
after precipitation events and spring snowmelt. An east-west trendmg |nterﬂuve separates Walnut Creek
Plant buffer zone and flows eastward mto Standley Lake Reservonr and Mower Reservoir. The South
Interceptor Ditch is a ditch that flows mtermrltently and lies between the Plant and Woman Creek. The
South Interceptor Ditch collects runoff from' the southérn Plant security area and diverts it to Pond C-2,
where it is monitored in accordance with the Plant s National Pollutant Discharge Elimination System
(NPDES) permit. ’ :

1.3.3.3 Climate

The climate in the area of the Rocky Flats Plant is semi-arid, characterized by warm summers and dry,
cool winters, as is typlcal of. much of the central Rocky Mountain Region. However, the elevation of the
Plant (6,000 feet) and the nearby slopes and canyons of the Front Range modify the regional climate.
Winds, although variable, are predommantly from the west-northwest, with stronger winds occurring
during the winter. The canyons along the Front Range tend to channel the flow during both upslope
and downslope conditions,,e}spévcially when there is strong atmospheric stability. The area occasionally
experiences Chinook winds _w'fth gusts up to 100 miles per hour.

Rocky Flats meteorology is strongly influenced by the diurnal cycle of mountain and valley breezes.
Two dominant flow patterns exist, one during daytime conditions, and one at night. During daytime
hours as the earth heats, the mountains receive more direct sunlight than the plains and valleys. The
result is a general trend for the air flow to travel toward the higher elevations (upslope). The general
air flow pattern during upslope conditions for the Denver area is typically north to south with the flow
moving up the South Platte River Valley and then entering the canyons into the Front Range. After
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sunset the air against the mountain side is cooled and begins to flow toward the lower elevations
(downslope). The pattern for the Denver area during downslope is flow moving down the canyons of
the Front Range onto the plains. This flow converges with the South Platte River Valley flow moving
toward the north-northeast.

Temperatures at Rocky Flats are moderate. On the average, daily summer maximum temperatures
range from 55 to 85 degrees Fahrenheit (°F) and winter maximum ten"iperatures range from 20 to 45 °F.
Extremely warm or cold weather is usually of short duration. Based on.precipitation averages collected
between 1953 and 1976, the mean annual precipitation at,thef"Ptan_t is.approximately 15 inches.
Approximately 40 percent of the precipitation falls during the bspring,"“pr.eddminantly as wet snow.
Autumn and winter are drier seasons, accounting for 19.and 11 percent of the annual precipitation,
respectively. Thunderstorms from June to August account for about 30 percent of the total precipitation.
Snowfall, generally occurring between October and May, averages 85 inches per year.

1.3.4 Surrounding Land Use and Population’ngr{‘éity.

The Rocky Flats Plant is located in a rural area. Approxnmate|y 50 percent of the area within 10 miles
of the Rocky Flats Plant is in Jefferson County The remainder is lotated in Boulder County (40 percent)
and Adams County (10 percent). Accordmg ‘to-the 1973 Colgrado Land Use Map, 75 percent of this
land in 1973 was used for agriculture or was undeveloped Since 1973, portions of this land have been
converted to residential use, with several new: housmg subdivisions being constructed within a few mifes
of the buffer zone. One subdivision-is located south of Jefferson County Airport, to the northeast, and
several are located southeast of the Plant (EG&G 1991a)

A recent demographié study shews that- approximately 2.2 million people lived within 50 miles of the
Rocky Flats Plant in 1989. (U S. DOE 1990a). Approximately 9,100 people lived within 5 miles of the
Plant in 1989. The-most populous sector lies to the southeast, toward Denver. Recent population
estimates, registered by- the Denver. Reglonal Council of Governments (DRCOG) for the eight-county
Denver metro region, have shown distinct patterns of growth during the first and second halves of the
1980s. Betw._e__en 1980 and 1985¥ the population of the eight-county region increased by 197,890 --a 2.4
percent ann_ua"l’*gr__owth rat:e.': Between 1985 and 1989, a population gain of 71,575 was recorded,
representing a 1.0 ':perc_:ent' annual increase (the national average). The 1989 population showed an
increase of 2,225 (or.0.1 percent) over 1988 (DRCOG 1989).

There are 8 public schools within 6 miles of the Rocky Flats Plant. The nearest educational facility is
the Witt Elementary School, approximately 2.7 miles east of the plant buffer zone. The closest hospital
is Centennial Peaks Hospital, located approximately 7 miles to the northeast.
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The closest park and recreational area is Standley Lake Reservoir, approximately 5 miles southeast of
the Plant. Boating, picnicking, and limited overnight camping are permitted. Several other small parks
exist in communities within 10 miles. The closest major park, Golden Gate Canyon State Park, located
approximately 15 miles to the southwest, provides 8,400 acres of general camping and outdoor
recreation. Other national and state parks are located in the mountains west of the Rocky Flats Plant,
but all are more than 15 miles away. '

Some of the land adjacent to the Plant's buffer zone is zoned for iridustrial development. Industrial
facilities within 5 miles include the TOSCO laboratory (a 40-acre sne Iocated 2 miles south), the Great
Western Inorganics Plant (2 miles south), the Frontier Forest' Products yard (2 mdes north), the idealite
Lightweight Aggregate Plant (2.4 miles northwest), and the-Jefferson County Alrpqrt and Industrial Park
(a 990-acre site located 4.8 miles northeast). Several fapches are located within 10 miles of the plant,
primarily in Jefferson and Boulder counties. They*ér_e 'operated to produce crops, raise beef cattle,
supply milk, and breed and train horses. According to the».}‘éa? Colorado Agricultural Statistics, 20,758
acres of crops were planted in Jefferson Count&/"(to;él‘l-and;évrea of approximately 475,000 acres) and
68,760 acres of crops were planted in Boulider Cdumy (t”otal land area of 405,760 acres). Crops
consisted of winter wheat, corn, barley, vdry beans, sugar beets hay, and oats. Livestock consisted of
5,314 head of cattle, 113 hogs, and 346 sheep in- Jeﬁ‘erson County, and 19,578 head of cattle, 2,216
hogs, and 12,133 sheep in Boulder County (!f’ost 1989).

1.3.5 Ecology

A variety of plant life is- “fouﬁ& vv'\‘rithin the Plant, _boundary. Species are representative of lower
mountainous and foothtH ravine regaons and mclude species of tall and short grass prame Riparian
the Rocky Flats facnllty have been reported to be on the endangered species list (EG&G 1991a).
Disturbed areas, of the Plant have revegetated since establishment of Rocky Flats Plant, as evidenced
by the presence of dlsturbance-sensmve grasses like big bluestem (Andropogon gerardii) and sideoats
grama (Bautefoua cumpendula)

The fauna mhabmng the Rocky Flats Plant and its buffer zone consists of species associated with
western prairie regions, The most common large mammal is the mule deer (Odocoileus hemionus),
with an estimated 100.to 125 permanent residents. There are a number of small carnivores, such as
coyote (Canis latrans), red fox (Vulpes fulva), striped skunk (Mephitis mephitis), and long-tailed weasel
(Mustela frenata). A profusion of small herbivores can be found throughout the Plant and buffer zone,
consisting of species such as the pocket gopher (Thomomys talpoides), white-tailed jackrabbit (Lepus
townsendii), and the meadow vole (Microtus pennsyivanicus) (U.S. DOE 1980).
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Commonly observed birds include western meadowlarks (Sturnella neglecta), horned larks (Eremophila
alpestris), mourning doves (Zenaidura macroura), and vesper sparrows (Pooecetes gramineus). A
variety of ducks (Anas sp.), killdeer (Charadrius vociferus), and red-winged blackbirds (Agelaius
phoeniceus) are seen near pond areas. Mallards (Anas platyrhynochos) and other ducks frequently nest
and rear young on several of the ponds. Common birds of prey in the area include marsh hawks
(Circus cyaneus), red-tailed hawks (Buteo jamaicensis), ferruginous hawks (Buteo regalis), rough-
legged hawks (Buteo lagopus), and great horned owls (Bubo virginianus) (U.S. DOE 1980).

Bull snakes (Pituophis melanoleucus) and rattlesnakes (Crotalt)s sb) are the most frequently observed
reptiles. Eastern yellow-bellied racers (Coluber constrictor. flawventr/s) have also been seen. The
eastern short-horned lizard (Phrynosoma douglassf brewrestre) has been reported oh the site, but these
and other lizards are not commonly observed. The western painted turtle (Chrysemys picta) and the
western plains garter snake (Thamnophis radix) are found in and around many of the ponds (U.S. DOE
1980). P

1.3.6 Regional and Local Geology and HVdngeetog_y

The Rocky Flats Plant is located on a broad ‘eastward- slopmg plaln of overlapping alluvial fans along
the Front Range of the Rocky Mountains, Frgure 1:3 presents -a generalized stratigraphic section of the
Denver Basin bedrock and Figure 1-4 shows a. Iocal stratlgraphlc section of the Rocky Flats Plant. The
surficial geology of the OUB area is presented in anure 1-5. Groundwater occurs under unconfined
conditions in both the surficial units'and the shallow bedrock units. In addition, groundwater occurs in
deeper bedrock sandsthes under conflned condmons Geologic interpretations are based on
information from Hurr (Hurr 1976) and the Draft. Geologlc Characterization Report (EG&G 1990e). These
interpretations are subject to change ‘or-modification based upon information gathered during the
Phase |l Geologic Charactenzatlon A description of each of the geologic units is discussed in the
following subsecuons =

1.3.6.1 R“:"‘L!W:YFlats Auu{;m

The Roeky Fla't's-._.Alluvium is:tn:e oldest and topographically highest alluvial deposit in the Rocky Flats
Plant area (Figure 1:6). The Rocky Flats Alluvium was deposited by braided streams that produced a
series of coalescinQ--al!uviai"’fans. The alluvium is a broad deposit consisting of a topsoil layer underlain
by up to 100 feet of varyrng amounts of silt, clay,and gravel. Unconfined groundwater flow occurs in
the Rocky Flats Alluvium, which is relatively permeable. Recharge to the alluvium is from precipitation,
snowmelt, and water losses from ditches, streams, and ponds that are cut into the alluvium. General
water movement in the Rocky Flats Alluvium is from west to east and toward the drainages.
Groundwater flow is also controlied by pediment drainages in the top of the bedrock. Groundwater
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Clayey Sandy Gravels -
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levels in the Rocky Flats Alluvium rise in response to recharge in the spring and decline in the summer,
fall, and winter. Fluctuations in the groundwater level vary approximately 2 to 25 feet within the Plant
site vicinity (Hurr 1976). Discharge from the alluvium occurs at seeps in the colluvium that covers the
contact between alluvium and underlying bedrock along the edges of the valleys. Most seeps flow
intermittently. The Rocky Flats Alluvium thins and discontinues east of the Plant boundary and,
therefore, does not directly supply water to wells located downgradvieﬁt”'_of the Rocky Flats Plant.

1.3.6.2 Other Alluvial and Colluvial Deposits

Various other alluvial deposits occur topographically below én_d east of the Bdc‘ky Flats Alluvium in the
drainages of the Rocky Flats Plant. Colluvium (slope wash) mantles the valleil sid_e: slopes between the
Rocky Flats Alluvium and the valley bottoms. The colluviim is a product of massbwasting that collects
on the sides and at the base of hills and slopes. Th‘eb_sé deposits tend to be poorly sorted mixtures of
soil debris from bedrock clay and sand, mixed with g’ravel:an‘d: cobbles derived from the older alluvium
which caps the hills and ridges (Hurr 1976). Tﬁ’evcpﬁuwum.Varies from a few inches to several feet in
thickness and rests on bedrock and other alluvial rﬁ'éteriabl:“" In addition to the colluvium, remnants of
younger terrace deposits including the Verdos Slocum, and Louvners alluvial deposits occur occasionally
along the valley sides slopes. Recent: valley fitt alluvnum occurs-in the active stream channels.

Uncontined groundwater flow occurs in these surficlal deposrts Recharge occurs through precipitation,
infiltration from streams during periods of surlace water runoff, and by seeps discharging from the Rocky
Flats Alluvium. Discharge occdfs through evapotransplranon and by seepage into other geologic
formations, subcrops, and streams The direction of groundwater flow is generally to the east and
downslope through coHuvnaI materials, and-then, along the course of the stream in valley fill materials.
During periods of h|ghﬂ surface:.:water flow;-seme of the water is lost to bank storage in the valley fill

alluvium and then returns to the ;§tream after the runoff subsides.

1.3.6.3 Arapahoe Formation

Underlying'most of the surfi‘t:iaii units at the Rocky Flats Plant is the Cretaceous Arapahoe Formation.
The Arapahoe Formation is.a fluvnal deposit consisting primarily of siltstones and claystones, with some
silty sandstones. beneath the Plant. Formation thickness varies but maximum thickness is approximately
250 feet, and the ufit is nearly horizontal beneath the Plant (Jess than 2° dip) (EG&G 1990g and 1990e).
Claystones, which were deposited as overbank deposits, predominantly comprise the Arapahoe
Formation. The sandstone in the upper Arapahoe Formation was deposited by a complex system of
meandering streams flowing generally west to east off the Front Range. The lower Arapahoe sandstones
were deposited by braided stream systems (EG&G 1990e). These occasional lenticular sandstone units
in the Arapahoe Formation are composed predominately of fine-grained sands and silts, and their
hydraulic conductivity is equivalent to or less than that of the overlying Rocky Flats Alluvium. The
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Arapahoe Formation beneath Rocky Flats Plant, described by earlier RFI/R! studies, contains more clay
and silt than typically described for other areas within the Denver Basin. There is a similarity of the
siltstones and claystones beneath Rocky Flats to those of the Laramie Formation.

The Arapahoe Formation is recharged by groundwater from overlying surficial deposits and infiltration
from streams. The main recharge areas are under the Rocky Flats Alltivium although limited recharge
from the colluvium and valley fill aliuvium likely occurs along the stream valleys (U.S. DOE 1990a).
Recharge is greatest during the spring and early summer, whe‘h rainfall and stream flow are at a
maximum and water levels in the Rocky Flats Alluvium are high: Gzroudeater movement on a regional
basis is from west to east, in the Arapahoe Formation, toward the South Platte River in the center of the
Denver Basin (Robson et al. 1981a). T

1.3.6.4 Laramie Formation and Fox Hills Sandstohe

The Laramie Formation underlies the Arapahoe »Forﬁ"ral_jpriﬁ a_n’d is a continental deposit composed of a
thick upper claystone unit and iower sandstone u‘ﬁ'itvt,l')ét ci_gntains coal beds up to 10 feet thick. The
claystone is greater than 700 feet thick and is of very":lbwﬁ hydraulic conductivity; therefore, the U.S.
Geological Survey concluded that Plant 6perations will not irﬁpa,_g:t-"ény units below the upper claystone
unit of the Laramie Formation (Hurr 1976) . T

The lower sandstone unit of the Laramie Fd‘rmétié)n, which is approximately 285 feet thick underlies the
Fox Hills Sandstone to form a regionally impdrtanzf‘aquifer in the Denver Basin known as the Laramie-
Fox Hills Aquifer. Near the center-of the basin, the d’quifer thickness ranges from 200 to 300 feet. West
of the Plant, the Laramie’-":‘F‘g)Z Hills»Aquifer:_ can be seen in clay pits excavated through the Rocky Flats

Alluvium. The steeply’dip_bing Qe'8§ of-these u_ni:t's west of the Plant (approximately a 50° dip) quickly

flatten to the east (Iesé“than 29 dip) (EG&G 1990g and 1990e). Recharge to this aquifer occurs along
the rather limited outcrop area exposed to surface water flow and infiltration along the Front Range

(RObSOﬂ et a_l,. 3| gelb), ]
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2.0
SITE CHARACTERIZATION

Twenty Individual Hazardous Substances Sites (IHSSs) geographically located along or within the
drainage areas of North and South Walnut creeks (Figure 2-1) have been designated as Operable Unit 6
(OU6) inthe Environmental Restoration Interagency Agreement (IAG), dated January 22, 1991 (U.S. DOE
1890c). Ten of these IHSSs are detention ponds and include the A-series and B-series Ponds. The
A-series Ponds, located on North Wainut Creek, are Ponds A-t, A 2 A-3, and A-4 (IHSSs 142.1 through
142.4), and the pond identified as Pond A-5, which will be referred to as the pond east of the confluence
of North and South Walnut creeks and/or as IHSS 142.12 in this work plan.--The B-series Ponds,
located on South Walnut Creek, are Ponds B-1, B-2, 83 B-4, and B-5 (IHSSs 142.5 through 142.9).
The remaining ten IHSSs in OU6 are located on th:e’ban:ks and/or plateau areas which uitimately drain
into North or South Walnut creeks or the unnamed tnbutary of North Walnut Creek (Figure 2-1). Four
of these IHSSs are spray fields and are the North, ":’Pio:nd;’ South, and the East Area Spray Fields
(IHSSs 167.1, 167.2, 167.3, and 216.1). Three are trenches and are Trenches A, B, and C (IHSSs 166.1,
166.2, and 166.3). The remaining three IHSSs are the Sludge Drspersal Area (IHSS 141), the Triangle
Area (IHSS 165}, and the Old Outfall (IHSS 143) rraddition to these twenty IHSSs, IHSS 156.2, the Soil
Dump Area has also been added to the: Phase 1 OUG mvestrgatron because of its location along the
Walnut Creek drainage. T ’

The initial step in the developm ” t: of the OU6 work plan was a review of existing information. Available
historical and background data for each IHSS were: collected through a Irterature search, which included

a review of the Rocky Flats Envrronmental Database (RFEDS). Information concerning existing alluvral
and bedrock groundwater wells within and near the South and North Walnut creek drainages has been
collected for this: study"(Fable""Zﬂ) 'P'ersonal communications with Plant personnel were also used as

The twenty- one IHSSs in OUS are discussed in detail in the following subsections. The location and
description “of each IHSS, the history of use, surface drainage, nature of contamination, previous
investigations conducted at or near the individual IHSSs, geology, and hydrology are discussed. The
A-series Ponds are drscussed together in the following sections, as are the B-series Ponds, since these
IHSSs have interrelated and similar histories. Also grouped together based on their similar operations
and use are the North, Pond, and South area spray fields, as well as Trenches A, B, and C. The areal
extent and boundary of each IHSS is based on a preliminary review of historical aerial photographs (U.S.
EPA 1988b), and the historical operations of the unit. The boundaries for each IHSS in this work plan
are the same as those established in the IAG except for the Old Outfall (Figure 2-1). The boundary for
the Old Outfall has been enlarged based on historical maps of this IHSS. Where previous investigations
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TABLE 2-1

ALLUVIAL AND BEDROCK GROUNDWATER WELLS

IN THE VICINITY OF OPERABLE UNIT 6

Well Ground Surface Formation Depth to Screen
Number  Status Elevation Total Depth  Completed'in.  Bedrock Interval
B206189 1,4 5,984.5 36.61 Kcl' 2090  25.90-35.36
B206289 1 5,977.59 43.05 Kel . 1480  32.37-41.82
B206489 1 5,969.14 11.35 Qrf/Kss(w). 7.50 3.25-10.0
7287 1 5,969.11 70 o .. 650 3.50-8.76
B206389 1,4 5,969.70 1474 Qrf/Qaf 13:30 4.0-13.50
B206589 1 5,967.80 3624 Kss(w) 950  23.50-35.14
7087 1 5,966.30 16507 - Qrf/Kss 1350  3.50-16.26
B206689 1 5,959.31 1941 . Kd 3.70 8.70-18.17
B206889 1 5,917.09 1820 . . Kdl 3.0 8.0-17.45
B207189 1 588480 . 7776 . Kss(u) 710  70.98-75.43
B207089 1 588307 | 540 .. Kssw) 6.0 31.32-53.0
B206989 1 5,882.42 225 ./ Kd 6.0 11.80-21.30
B206789 1, 4 5,927.90 . 2052 Kel 480  9.80-19.28
B207289 1 5,948:27 “15.89 Kel 0.20 5.20-14.65
0886 1 /592503 63.80 Kss(w) 5.0 59.08-63.79
0786 1 /592446 .. 574 avt 6.0 3.0-5.74
6887 S 5,9@.48’" 160 Qrf/Kss 1530  11.15-15.75
6787 1 596950 16.40 arf 16.80  11.72-16.46
7187 1 596339 13.85 Qrf 1350  3.50-13.57
4287 1 5g5405 6.60 Quvi 6.10 3.06.36
0686 1 5,806.10 8.88 Qvf 8.0 3.28-8.88
0586 1 5,720.07 9.76 Quf 8.0 4.40-9.76

B217088 .2 . 59190 - - 7.5 -
B208789 1 /5,909.03 12.29 Qvf 10.40 2.88-10.93
B210389 1 5,873.20 24.35 Kel 8.60 13.61-23.07
B208689 1 5,867.60 23.07 Kl 7.30 12.32-21.80
1786 1 5,865.26 13.98 Qvi/Kel 1250  3.73-13.98
1686 1 5,864.74 45.06 Kss(u) 7.0 39.06-45.06
B208589 1 5,856.50 5.07 Quf 3.60 3.23-3.99
Phase | RFI/RI Work Plan - Woman Creek Priority Drainage Finel Draft
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TABLE 2-1

ALLUVIAL AND BEDROCK GROUNDWATER WELLS

IN THE VICINITY OF OPERABLE UNIT 6

(Continued)
Well Ground Surface Formation Depth to Screen
Number  Status Elevation Total Depth  Completed'In:  Bedrock Interval
B210489 1 5,856.40 8.67 Qc 7.0 2.98-7.41
B208389 1 5,876.80 9.03 Q¢ . 730 3.37-7.30
B208489 1 5,876.30 30.49 © Kel 1510 19762022
1886 1 5,882.82 750  Qaf 70 3.74-7.50
1486 1 5,844.71 5536 / . Kssw) 110 39.42-55.36
1386 1 5,837.22 9.50" Quvf 9.0 3.09-9.50
1586 1 5,845.61 1469 - Qvi/Kd 1250  4.09-14.69
B208289 1 5,850.70 16146 - /Kol 0.90 5.95-15.42
1286 1 5,780.56 1130 Qv 110 204-11.30
1186 1 571219 . 1025 v 9.50  3.94-10.25
B208089 1 593540 . . 1416~ Qc 12.40  3.40-12.90
B208189 1 5,935.40 L2788 . Kd 1190  16.90-26.34
B213789 4,5 5,917.80 825 Qc 6.40 2.466.90
B220189 3 5,949.27.. 1610 Quvf 1490  12.91-14.86
3686 1 588184 650, Qv 550 350649
P213889 4,5 595410 2203 Kss(w) 830  11.30-20.83
3486 1o 5,93-6.44”:” g6 05 Kss(w) 16.10  44.24-56.25
3586 1 ©5,909.20 11.60 Qui/Kcl 1030 4.86-11.60
P213989 45 595430 . 7.20 Qrf 6.70 3.29-6.93
P219489 ~ /4,5 585050 22.90 Qrf 2245  18.48-22.90
P219589 < 4,5 5,963.80 26.99 Qrf 2520  21.27-25.70
P207789. 1,4 5,965.88 28.63 Kl 1200 17.90-27.34
P209689 1,4 5,;962.63 27.93 Kl 1220  17.20-26.67
2986 1. 595826 8.77 Qrf 8.70 2.83-8.77
P218389 4,5 5,956.20 13.77 Qrf 120  8.06-12.56
0460 1 5,962.0 17.78 - - -
P207889 1,4 5,962.82 8.95 Qrf 7.20 3.26-7.70
P209789 1,4 5,962.82 13.75 Qrf 12,0 3.0-12.50
2886 1 5,961.23 8.60 Qaf 8.40 4.03-8.60
Phase | RFI/Rl Work Plan - Woman Creek Priority Drainage Final Draft
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TABLE 2-1
ALLUVIAL AND BEDROCK GROUNDWATER WELLS
IN THE VICINITY OF OPERABLE UNIT 6

(Concluded)

Well Ground Surface Formation,  Depth to Screen
Number  Status Elevation Total Depth  Completed’in~ Bedrock- Interval
2786 1 5,961.86 133.0 Kss(u) 920  12850-133.0
P209589 1, 4 5,948.17 19.77 Keh o 410 9.07-18.52
P208889 1,4 5,947.30 99.16 »’"Ks;'é(u) e 3.50 87.76-96.94
P207989 1,4 5,963.09 2173 . " Kel 6.0 11.0-20.48
P210283 1, 4 5,967.03 2227 7 Ko 6.60 11.57-21.0
3787 1 5,967.03 00 Qrf 8.50 3.50-8.77
P207689 1,4 5,966.32 1436 . oan 1260  3.64-13.10
3786 1 5,792.02 855~ Qv 7.75 3.29-8.55
3886 1 5,728.13 850 . Qv 100 291850

0181 3 571890 .. 2205 NS - -
1186 1 571219 | ..1025 . Qv 950  3.94-10.25
0586 ] 5.720.07 9. 76 Qvf 8.0 4.40-9.76

0486 1 5.636.60 a9 Quvf 150  352-14.92

Key to Status: 1 - Active well :
2- Abandoned Borehole
3 - Inactive Well .~
4 - Borehole Sampled
5 - Observanon Well

Key to Geologlc Strata; Qrf Rocky Flats Alluvium
. Qo - Colyvitim

Qvf - -Valley Fill Alluvium
Kcl'- Bedrock Weathered Claystone
Kss(u) - Bedrock Unweathered Sandstone
Kss(w) - Bedrock Weathered Sandstone
Qaf - Artificial Fill

' .-Kss . Undifferentiated Bedrock Sandstone

Source: EG&G 1990c
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have been conducted at or near a unit, some of the analytical data, where appropriate, are included for
reference in the following sections. The inclusion of these data is for informational purposes only. No
conclusions are made in this work plan regarding the presence or absence of contamination based on
these data. The geology of each IHSS is based on the lithology of nearby wells, personal
communications with EG&G personnel and the Draft Geologic Characterization Report prepared by
EG&G (EG&G 1990e). In addition to the review of each IHSS, a conceptual model for each IHSS or
similar IHSSs was then developed based on the existing data for,ééch’.y These models identify and
describe contaminant sources, potential migration and exposure, -pathways and receptors.

Also discussed in the following section are North and South Walhut creek drainage systems adjacent
to the Rocky Flats Plant. North and South Walnut creeks gmd the unnamed tribut'ary of North Walnut
Creek constitute the drainage system which provides.a common physical setting for all the 1HSSs in
Oue. v

2.1 NORTH AND SOUTH WALNUT CREEKS -

The Rocky Flats Plant is geographically located on a plate-au Whiqh is bounded on the north by North
Walnut Creek. North and South Walnut‘creeks are _!‘ntermitter\t' streams that receive surface runoff from
the northern and eastern portion of the Plant facility and adjoining buffer zone. An unnamed tributary
(located Y2 mile north of the facility and north of North ‘Walnut Creek) receives surface runoff from the
northern buffer zone. All three of these creeks merge into Walnut Creek within the buffer zone about
1 mile northeast of the Perimeter’ Secunty Zone (PSZ) (Figure 2-1). Walnut Creek flows toward Great
Western Reservoir Iocated approxrmately Y5 mile: east of the eastern boundary (Indiana Street) of the
Rocky Flats Plant. The, water from ‘Walnut. Creek is diverted around Great Western Reservoir by the
Broomfield Diversion Dltch and is carrred 10.Big'Dry Creek.

The headwaters of North Walnut Creek ongmate within the Upper Church Ditch, approximately 1% miles
west of Hrghway 93-near CQal Creek (Frgure 1-2). This ditch splits within the western buffer zone
forming McKay Ditch and Church Ditch. McKay Ditch becomes North Walnut Creek just north of the
Rocky Flats security area (Flgure 1-2). North Walnut Creek continues for approximately 3 miles before
converging with-South Walnut Creek to form Walnut Creek.

South Walnut Creek: grig'inates near the center of the Rocky Flats Plant security area and bisects the
eastern half of the security area. South Walnut Creek converges with North Walnut Creek approximately
one mile east of the eastern boundary of the main security area (Figure 2-1). The original headwaters
of South Walnut Creek were backfilled during construction of the Plant’s facilities; therefore, flow begins
near a buried culvert west of Building 991.
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The natural drainage of both North and South Walnut creeks have been modified in the OU6 area by
the construction of several detention ponds. These detention ponds serve to temporarily detain surface
runoff draining from the Plant facilities and buffer zone in order for the water to be sampled and
analyzed prior to release downstream. These detention ponds are also used for spill control
management. Four detention ponds (the A-series Ponds) were built in North Walnut Creek and five
detention ponds were built in South Walnut Creek (the B-series Ponds) Eollowing is a brief discussion
of the drainage system near these detention ponds. '

The four A-series detention ponds (Ponds A-1 through A-4) havé"“been built in North Walnut Creek,
northeast of the main security area of the Plant facility (Figure. 2 1) Surface water.in North Walnut Creek
flows eastward in its original channel to just west of Pond A-1. The A-1 Bypass diverts this runoff
around Ponds A-1 and A-2 and channels it into Pond A~3 where the water is temporarily detained.
Currently ponds A-1 and A-2 receive no upstream .runoff from North Walnut Creek. These ponds are
used primarily for spill control management and to de’tain runoff from the area immediately adjacent to
these ponds. The water collected in Ponds A-1 and A-2is noi released downstream but is disposed of
through spray and pond evaporation. Pond A-3 receives surface water from North Walnut Creek and
runoff from the northern production facnlmes via the A-1 Bypass Penodlcally, water in Pond A-3 flows
into Pond A-4. The water in Pond A-4/i is treated. by a granular activated-carbon (GAC) system before
being discharged into North Walnut Creek Downstream of-Pand A-4 and west of Indiana Street, water
from Walnut Creek is temporarily detained.in a pend {HSS 142. 12, until it reaches a high enough level
to flow out and downstream into Walnut Creek toward Great Western Reservoir. The effluent from this
pond is sampled daily wher}v,_discharg}lng downstream. The water in Walnut Creek is diverted around
Great Western Reservoir by the Broomfield Diversion Ditch, which carries water to Big Dry Creek.

The B-series detentioﬁpdnds (Ponds B:t t-hrouﬁh B-5) have been built in South Walnut Creek east of
the main security area ‘o'f-the P'Iyam"’facility (Figure 2-1). Ponds B-1 and B-2, are primarily used for spill
control management: and to ‘d"etaid' surface runoff from the upstream portion (eastern part) of the facility.
The water coHected in these ponds is not discharged downstream but disposed of through spray field
evaporanon similar to Ponds A~1 and A-2. Pond B-3 receives effluent from the Sewage Treatment Plant
(STP) (Bunldmg 995), local surface runoff, and intercepted groundwater from a seepage area near the
solar evaporation ponds (Flgure 2-1) (U.S. EPA 1984). Water in Pond B-3 is continuously discharged
to Pond B-4 under an ,NF}’DEJS permit (Permit Number CO-0001333). The water in this pond is sampled
and analyzed three 'dqye a-f’Week. Water in Pond B-4 is continuously released to Pond B-5. Pond B-5
receives water not only from Pond B-4 but from surface runoff from the Central Avenue Ditch located
south of the B-series Ponds (Figure 2-1). This ditch receives surface runoff that originates near the
eastern production facilities. The water in Pond B-5 is not discharged to South Walnut Creek but
periodically pumped to Pond A-4, where the water is treated through a GAC, system before being
discharged downstream into Wainut Creek.

Phase | RFI/RI Work Plan - Walnut Creek Priority Drainage Final Draft
Rocky Fiats Piant, Golden, Colorado April 4, 1891
22806E/R2.2 04-02-91/RPT/2 Page 2-8



North and South Walnut creek drainages are included in the Plant-wide Radioactive Ambient Air
Monitoring Program (EG&G 1991d). Monitoring stations for this program are shown on Figure 2-1.
Seven stations currently exist in the Wainut Creek drainage and 3 additional stations are proposed in
OUe6. The Plant-wide air monitoring program should be consulted for details on sampling frequency,
procedures and analytical program.

2.2 A-SERIES PONDS A-1, A-2, A-3, A-4 (IHSSs 142.1, 142.2,"142;3, 142.4), and IHSS 142.12
2.2.1 Location and Description

Ponds A-1, A-2, A-3, and A4 (IHSSs 142.1 through 142.4) are built in North\Walnqureek, northeast of
the main security area of the Rocky Flats Plant (Figufe 2-2). IHSS 142.1'2,' the pond located
approximately 2,500 feet east of the confluence of Noﬁh_ahd South Walnut creeks and immediately west
(upstream) of Indiana Street will be discussed wi:th: the A-series Ponds. The size of these ponds vary
seasonally but are usually maintained at 10 pé{ceﬁt- :ggpagﬁy. The estimated storage capacity for
Ponds A-1, A-2, A-3, and A-4 are 1,660,000; 6,700,000;._]4,1*-'1’@,000; and 3,090,000 gallons, respectively.
These ponds were generally constructed by the p!aceméht of ahwe;;rthen embankment across the North
Walnut Creek drainage. Outlets and spiliways-were constructéd=:in_:Sbme of the ponds. Outlets are used
to regulate downstream flow from the ppnds---w.ith4_§:'p'i'l'lWa=ys .used to channel excess water around the
embankment when the ponds are near their fi‘:ll}_capaqity;"’As:built drawings for ponds A-2, A-3, and A-4
are contained in Appendix A (EG&G 1991c). :A":déscﬁption of surface water flows through these ponds
is contained in subsection 2.1, A

222 History 5 7 0 e

The A-series Ponds ar‘eh“US.,e‘d p‘rifnai’ily to capture and control surface water runoff from the northern part
of the Rocky Flats prod,ug:tiii’nv._f;aci’litieus and from North Walnut Creek. Historically, the A-series Ponds
have receivedvdiéchargeswfrom s'éveraiﬁifferent sources. Between 1952 and 1979, Pond A-1 was used
to hold Iaundry“Wastewater‘thét_‘conta‘fhéd nitrates and radioactive substances, including plutonium and
uranium;;tha,fWas discharged into North Walnut Creek from the northern production facilities. Pond A-1
also received process liquid -Waiéte, cooling tower blowdown and steam condensate discharges, which
contained ch'romafes,andv,_a'lgié’ides. After the construction and completion of Pond A-2 (prior to 1978)
the water of Pond ‘A-1 Wés_v.a'llowed to flow into Pond A-2 where the water was disposed of by natural
and spray evaporation (Hurley 1979).

These discharges, although long since discontinued, produced significant amounts of plutonium in the
stream sediments of North Walnut Creek and in the sediments of Pond A-1 (U.S. DOE 1980). Pond A-1
is presently used for spill control management and receives only local surface runoff and seepage that
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may occur in the area. The water collected in this pond is currently disposed of through spray
evaporation. Pond A-2 received process wastewater and laundry wastewater from Ponds A-1 and B-2
(IHSS 142.6). The water from Pond B-2 was pumped to Pond A-2. The water from Pond A-2 has
always been disposed of by natural and spray evaporation. Pond A-2 is presently used for spill control
management, like Pond A-1, and receives only local surface runoff and seepage that may occur near
this area.

Pond A-3, constructed in 1971, was used to impound surface:Wate’i'» runoff from the northern Plant
facilities and North Walnut Creek prior to being discharged dQWnst‘feam. “Presently, Pond A-3 collects
surface runoff from the northern production facilities and N.q,rtﬁ Walnut ‘Creek-as waters originating
upstream in North Walnut Creek are diverted around Ponds A-1 and A2 by the A-1 Bypass and
channelled into Pond A-3. The water is temporarily detamed in Pond A-3 before being released into
Pond A-4. :

Pond A-4, constructed in 1980, historically recei\‘/'ed:v.v'ater'frqrﬁ Pond A-3. Presently, Pond A-4 receives
water from Ponds A-3 and B-5 (the water from Pond B:5, is bumped into Pond A-4). The water in Pond
A-4 is treated by a GAC system before being discharged Eiovy_nétneam into Walnut Creek.

IHSS 142.12, or the pond east of the confluerice-of. Norfh and-South Walnut creeks is used to take flow
measurements of Walnut Creek. This is accomphshed usmg two Parshall Flumes (6-inch throat and
36-inch throat). Sediments transported by North and South Walnut creeks may settle out in IHSS 142.12
due to the quiescent conditions of this pond (Blaha 1990) The effluent from this pond is sampled on
a daily basis when dlschargmg Dlschargmg occurs when the capacity of the pond reaches a high
enough capacity to ﬂow out and downstream into Walnut Creek.

2.2.3 Surface Drainagﬁe'

subsection 2.1. Ponds A- 1 :and A-2 receive local runoff and seepage which may occur near these
ponds. - Pond A-3 receives surface runoff from the northern Plant facilities and North Walnut Creek.
Pond A4 rec_evives,:_,water frph Pond A-3, Pond B-5 and any local runoff or seepage which may occur
in this area. IHSS 1'42-61‘2;reeeives treated water that is discharged downstream of Pond A-4 and runoff
that may occur in the immediate area.

2.2.4 Nature of Contamination and Previous investigations
The A-series detention ponds have received considerable attention over the last several years, and

numerous investigations have been conducted on the water and sediment quality of the ponds and
stream sediments of North Walnut Creek. Included in these studies was a 1970 study conducted by the
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EPA (U.S. EPA 1970), a 1979 study on radioactivity levels associated with the pond sediments (Hurley
1979), a 1980 study by D. Paine on plutonium in freshwater systems at Rocky Flats (Paine 1980), and
a 1986 study conducted as a requirement for a RCRA Part B permit application (Rockwell 1988). in
addition to the above studies, analytical results from the monthly surface water samples collected during
1989 from the A-series Ponds and IHSS 142.12 have been summarlzed as part of this work plan (EG&G
1990¢).

The study conducted in February 1970 by EPA involved the analysis"o_fmtwo water samples and three
bottom sediment samples from Walnut Creek (U.S. EPA 1970). The bottom sediment samples were
collected by scraping the bottom area below the water line with'a hand trdwel. ' Grab samples of water
were collected in 1-gallon plastic containers with 2 to 5.gallons collected per sample. A water and a
bottom sediment sample were collected at Location ¥ (Frgure 2-3) approximately 50 feet upstream of
the confluence of North and South Walnut creeks “The second sample, in which only a bottom
sediment sample was collected (Location 2), was abo_ut':‘ 50 feet downstream of the confluence
(Figure 2-3). The third sample (Location 3) waé‘co_l_lected from Walnut Creek at Indiana Street. The
water sample at this location was collected on the east side of Indiana Street and the bottom sediment
sample was collected on the west side (Frgure 2-3) Analyses. of these water and sediment samples are
tabulated in Table 2-2. : o

The 1979 study concerning radioactivity asgo"c:igtéd_w&h the pond sediments concluded that most of
the plutonium was in the pond sediments ah‘d that'the amount of plutonium in the water depended to
a great extent on the amount ofméuspended matenal in the sample. Sediments showed an extremely
high affinity for plutomum the adsorptron and faxatlon of plutonium by sediments was rapid and
essentially irreversible. . The hrghest plutonium -concentrations found within the pond sediments were

found at subsurface depths rather than on'the-sediment surface (Hurley 1979).

The 1980 study ,by"D’.’”‘Pa-ine, Wasedhdycted to determine the behavior of plutonium in the freshwater
systems at Rocky Flats Piahf*-:(Paine“-»1_93’0). In this study, sediment cores were taken at 5 cm intervals
ona month’ly.basis from Pond A1 during the study period (spring of 1971 through the summer of 1973).
These core :-semples were taken to determine the vertical distribution of plutonium in the pond
sediments. 'vSurfacev water s_a‘rnples and water samples were collected at 0.5 meter increments from the
pond surface to the sediment/water interface.

The average or mean piutonium concentrations (Pu-239 and Pu-240) in unfiltered water and surface
sediments taken from Pond A-1 during this study period are illustrated in Figure 2-4. Reconstruction
activities of Pond A-1 resulted in an increase in plutonium concentrations in the surface water samples
as observed in Figure 2-4, but not in the ponds sediments. The sediment samples collected at depth
showed no significant vertical variation in plutonium concentrations with depth, probably because of the
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TABLE 2-2

WATER AND SEDIMENT ANALYTICAL DATA
ALONG WALNUT CREEK

Dissolved Radioactivity in Water Samgles-"fpd/l)

Station

Gross « Total. Alpha
Alpha Tritium Sr-89  Sr-90 - Radiation - Uranium

1

Pu-239

Location 1

Location 3

0.9 N.D. 01 07 = <01 27
0.6 N.D. 01 06 <0.1 4.8

0.02
0.05

Radioactivity in Bottom Sedi'fhen:t‘né'amp_ les (pCi/g)

it

Station

Gross TOtalAlpha
Alpha Sr-90 . . Radiation. Uranium'

Pu-239

Location 1
Location 2

Location 3

10 0.1 54 2.3
14" 01 41 21

0.50
3.41
0.92

Note: ' Concentratidh"\in pg'/{"‘
N.D. - Not Determined :

(See Figure 2-3 fdr""s'i'éfibn._}!oééltigﬁs’)

Source: E‘?A”i 970
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o

shallow nature of pond A-1. In addition, the plutonium concentrations detected in the pond sediments
of Pond A-1 are relatively low in comparison to the B-Series Detention Ponds (see Section 2.3.4). This
may be due to the relatively low percentage of plutonium in the filterable fraction of the water samples
(Table 2-3). In this 1980 study, Paine concluded that sediments (especially clays) appear to be the
major reservoir for ultimate plutonium deposition and that relatively insignificant transport of plutonium
through biotic systems to man exist.

The 1986 study "Trends in the Rocky Flats Surface Water Monlt’orl_hg" summarized analytical data
collected between 1980 and 1985. During this 5-year period, water. se"mples collected from Pond A-1
had maximum plutonium concentrations of 0.24 pCi/l. Wate‘f quélity‘:i‘h Poh‘d A-2 was reported to be
similar to the water in Pond A-1 with maximum plutonlum ‘concentrations_of 0.17 pCi/l. Higher
concentrations of uranium-233/234 (6.4 pCi/t) and uranlum -238 (5.8 pCi/l) were measured from
Pond A-2, as compared to samples from Pond A-1. Pond A-3's water was reported to contain elevated
uranium-233/234 and uranium-238 concentratlons llke Pond A 2. Water quality of Pond A-4 was similar
to background concentrations (Rockwell 1988).:. '

A surface water monitoring program was established s'everel ‘years ago at Rocky Flats facility and is
presently being supervised by EG&G personnel Numerous" estéblished surface sampling locations
along the drainage areas of North and"South. Walnut creeks and within the A- and B-series Ponds are
sampled on a monthly basis, providing there is water present and the water is not frozen. Analytical
results from surface water samples collectedv dunng 1989 from Ponds A-1 through A-4 were reviewed
for this work plan to provide more recent data"‘q_r\ the ponds (Figure 2-2). These surface water samples
collected, SW-A1, SW-A2, SW-AS--and‘ SW-A4, ffom Ponds A-1 through A-4, respectively, are collected
at the deepest part of the pond and analyzed for radlonuchdes metals, and organics. The maximum
concentrations detected durmg 1989 for, most analytes in each of the ponds have been tabulated in
Table 2-4. These data: have rot yet been vahdated therefore, there are some uncertainties in the
unvalidated data. Several sedlment sampllng locations have also recently been established along North
and South Walnut creeks however llmlted chemical analytical data are available at this time from
samples that have been collected ’

The efﬂuent if. any, from the pond east of the confluence of North and South Walnut creeks
(IHSS 142.12)- is sampled dally when discharging downstream into Walnut Creek. On-site analytical
results from the effluent: of IHSS 142.12 during August, September, and October of 1990 have been
summarized for this ké‘poft. Maximum concentrations for radionuclides include plutonium-239/240
(0.022 + 0.017 pCi/l), americium-241 (0.035 + 0.039 pCi/l), uranium-233/234 (1.11 + 0.40 pCi/l), and
uranium-238 (1.09 + 0.26 pCi/l). These data results are recorded in the monthly Environmental Monthly
Reports prepared by EG&G (EG&G 1990f).
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TABLE 2-3

PERCENT OF PLUTONIUM ISOTOPES ASSOCIATED WITH
FILTERABLE FRACTION OF WATER SAMPLES
FROM ROCKY FLATS PONDS

Pond Filté?éblé fraction*
B-1 %0 : 6
B-2 80 112
B-3 80 £'8.
B4 70 + 12
C-1 30 + 30
A1 35 + 20

* Mean + standard error

Source: Paine 1980
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Discharges from Ponds A-3 and A-4 are presently monitored to comply with NPDES permit requirements
with limitations placed on Pond A-3 for nitrate concentrations and pH values. Pond A-4 has limitations
on the amount of sediment it can release. Plutonium-239/240, americium-241, uranium-234, and -238,
and tritium are also monitored in the discharges from these ponds (Rockwell 1987a). Pond A-3 is
discharged to Pond A-4 when necessary and the water in Pond A-4 is treated by a granular activated
carbon (GAC) system before being discharged into North Walnut Cree‘k':":'Fiow measurements and water
quality samples are collected from Pond A-4 during discharge. The a'ﬁalyiical data results are presented
in the monthly environmental monitoring report prepared by EG&G E(EG&G 1990f).

Local runoff and groundwater seepage that naturally collé¢t in Dete"n"tion Pends A-1 and A-2 are
disposed of through evaporation. High-pressure spraying of water from Pdnds A-1 and A-2 over the
ponds’ surface facilitates the evaporation process (Rockwell 1988). These pohds are not normally
sampled since there are no surface water releases.”

2.2.5 Geology and Hydrology

The geology near and beneath the A-series Ponds has been charactenzed through lithologic information
obtained from monitoring wells upgradlent of-the A-series Ponds within the North Walnut Creek
drainage, and adjacent to Pond A-3. “In addmon geologtc maps from RFEDS and from the Draft
Geologic Characterization Report (EG&G 1990e) were ‘Used. The monitoring well (well No. 1286)
adjacent to Pond A-3 encountered approx;mately 11 feet of valley fill alluvium (Figure 2-2). It is
estimated that the thickness of this' alluvium is’ sumflar beneath Ponds A-1, A-2, and A-4. Colluvium is
found on the slopes adjacent to the dramage area of North Walnut Creek. Well B208489 (Figure 2-2)
located upstream from, Pond A-1, encountered approximately 12 feet of colluvium. The Arapahoe
Formation, specifically the »Arapa-hoe No:-4-sandstone, is potentially the bedrock unit beneath the valley
fill alluvium and colluvihm,i_}_n the immediate area of the A-series ponds (EG&G 1990e). A schematic
cross section through Northv and South Walnut creeks, upgradient of the A-series and also the B-series
Ponds, is allustrated frr Figure 2-5 to show the general geology of the area. Figure 2-6 is a cross section
ilustrating a more detailed sectlon beneath Ponds A-3 and A-4 (EG&G 1991a).

Descriptio‘nsvo'f’ the geologi_c’u[iﬁits found beneath and near the A-series Ponds, including the valley fill
alfuvium, coIIUVium;"and the Arapahoe No. 4 sandstone interval, are discussed below. A discussion on
the hydrogeology of the area is also presented.

Valley Fill Alluvium and Colluvium - The valley fill alluvium and colluvium are described together as their
lithologies are similar. These units are yellowish-brown, silty gravelly clays to gravelly sandy clays with
fine to coarse sands and quartzite gravels. The coliuvium is deposited by slope wash and downslope
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creep of the Rocky Fiats Alluvium and the Arapahoe Formation. The valley fill alluvium is stream-
deposited materials from the erosion of the Rocky Flats Alluvium, Arapahoe Formation and colluvium
in this area.

Arapahoe Formation (No. 4 Sandstone Interval) - The Number 4 sandstone interval of the Arapahoe
Formation is a stratigraphic unit comprised of fluvial overbank and channel sediments that underlies the
valley fill alluvium, pond sediments, and colluvium in most of the pond area (EG&G 1990e). This
sandstone unit, which is approximately 10 to 15 feet thick, is present.in monitoring well 1186 indicating
a sandstone channel may be present immediately beneath the-"‘A—series ‘Ronds (Figure 2-6). Based on
the lithology encountered in other nearby monitoring wells (wel}s:':‘i 286 and 1386), this unit is comprised

of a silty clay beneath some of the ponds (Figure 2-2). This silty clay unit s béﬁeved to be a fluvial
overbank deposit time-stratigraphically equivalent to thé Number 4 channel sandstone.

The uppermost aquifer near the A-series Ponds ig iheﬁvalley_:ﬁll alluvium. The saturated portion of the
valley fill alluvium is generally less than 5 feet ih,_thiékne:sg with groundwater encountered from 2% to
5% feet below the ground surface. Based on the:’l’ithglbgy'qu the valley fill alluvium in monitoring wells
1286 and 1386, this unit probably has moderate pefﬁeabi‘l‘ity.w Groundwater flow within the unit is
downstream primarily to the east. Flow-direction is probé'biy;_mbdiﬁed, however, near each surface
impoundment by recharge from each .pond-...angxb\j"the«remgvé'lv of the alluvial sediments in this area
during pond construction. SN A

Beneath the valley fill alluvium, the vArapaho'év:,iFo:r‘@mation contains a high percentage of siitstone and
claystone and is likely to -‘have-"-:-abléwer permeability than the overlying alluvium. However, if the
Arapahoe No. 4 sandstgﬁe_:g:is present, it would be expected to have a moderate permeability.

2.3 B-SERIES PONDS B-1, B-2, B-3, B-4, AND B-5 (IHSSs 142.5, 142.6, 142.7, 142.8, and 142.9)

escription.

Ponds 8»1,:3:2, B-3, B4, ar{d B-5 (IHSSs 142.5 through 142.9) are built in South Walnut Creek, east of
the ea:ster_ri:’perimeter of the security area of the Plant (Figure 2-7). The estimated capacity for
Ponds B-1 through.B-5 are 795,000; 1,930,000; 620,000; 600,000 and 23,140,000 gallons, respectively.
The B-series Ponds were generally constructed by the placement of an earthen embankment across
South Walnut Creek. ‘Outlet structures and spillways were built in some of the ponds to regulate fiow
out of these detention ponds and to channel excess water around the embankments when the ponds
are near their full capacity. As-built drawings were obtained for Pond B-5 and are contained in
Appendix B (EG&G 1991c). A description of how these ponds interact with South Walnut Creek’s
surface water flow is contained in subsection 2.1.
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2.3.2 History

The B-series Ponds are used primarily to capture and control surface water runoff from the eastern and
central portions of the Rocky Flats production facilities. Historically, several waste disposal activities
have been associated with the B-series Ponds since the beginning of the Plant operations in 1952.
Between 1952 and 1973, decontaminated process water and laundry wastewater were released into
South Walnut Creek and subsequently into the B-series Ponds (Ponds B-1 through B-4). Nitrate,
piutonium, and uranium were contained in these wastes; however the volume of wastes released into
South Walnut Creek is unknown (Rockwell 1988). Ponds B o and B4 also recewed sanitary effluent
from the sewage treatment piant (U.S. DOE 1980).

Pond reconstruction activities between 1971 and 1973 resulted in disturbances of the bottom sediment.
This construction caused much of the upstream sediment to migrate to the B-1 pond, which
subsequently increased the total plutonium inventory in the entire B-series Ponds (U.S. DOE 1980). As
a result of this activity, there are probably several édqﬁi’bnal curies of plutonium presently trapped in the
sediment within the waste discharge pipe and the inlet of Pond B-1 (Rockwell 1988). Presently,
Ponds B-1 and B-2 are used for spill control manageniént.,:_\_,_ahdm;fto detain local surface runoff and
seepage which may occur from nearby:'aré"éis' Pond B-3 receives effluent from the Sewage Treatment
Plant (STP) (Building 995), local surface runoff and: mtercepted groundwater from a seepage area near
the solar evaporation ponds. Pond B-4 recelves d:scharges from Pond B-3. The water in Pond B-4 is
continuously released into Pond B 5 :

Pond B- 5 was constructed afté?ﬁ19:79 and was usé‘d as an overflow pond for Pond B-4. Presently, Pond

2.3.3 Surfacevx_pra“‘inagé

The surface dralnage into and downstream from the B-series detention ponds (Ponds B-1 through B-5)
is discussed-in subsection 2. 1. ;Ponds B-1 and B-2 receive local surface runoff and seepage which may
occur near these ponds, Pond B-3 receives effluent from the STP, local surface runoff, and intercepted
groundwater from the,geﬁepage area near the solar evaporation ponds (U.S. EPA 1984). Pond B-4
receives water from Pond B-3. The water in Pond B-4 is continuously released into Pond B-5. Pond
B-5, in addition to receiving discharges from Pond B-4, receives surface runoff from the Central Avenue
Ditch located south of the B-series Ponds.
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2.3.4 Nature of Contamination and Previous Investigations

Various investigations of the water and sediment quality within the B-series Ponds and in South Walnut
Creek drainage have been conducted. Included in these studies are a study conducted by EPA (U.S.
EPA 1970), a 1980 study on plutonium in freshwater systems at Rocky Flats (Paine 1980), and a 1986
study conducted as a requirement for a RCRA Part B Permit Applicatiﬁr:i}(Rockwell 1988). In addition,
analytical results from surface water samples taken in each pond ‘;i'Uri:n_c:; 1989 have been summarized
as part of this work plan.

In the 1970 study conducted by EPA, a water sample and é=-.,b6ﬁom se‘d'imeh't"sai_mple were collected
downstream from the B-series Ponds in South Walnut Creek (Figure 2-3). Grab -samples of water were
collected in 1-gallon plastic containers with 2 to 5 ‘géllons collected per sample. Bottom sediment
samples were collected by scraping the bottom ar‘ea"" below the water line with a hand trowel. Analysis
of this water and bottom sediment sample are pr'és,e‘hted_jn Table 2-5.

The 1980 study by D. Paine, was conducted in order- 1o Eietermine the behavior of plutonium in the
freshwater systems at Rocky Flats (Pame 1980) in this study -gediment cores were taken at 5 cm
intervals on a monthly basis from Ponds B-1, B:2, B -3 and B-4 Between the spring of 1971 through the
summer of 1973. These core samples were taken to determme vertical distribution of plutonium in the
pond sediments. Surface water samples and water samples collected at depth (0.5 meter increments
from the pond surface to the sedlment water mterface) were also collected.

The average or mean plq__ténjd’r}\ c&ncéntrations '(»'F_’gizag and Pu-240) in unfiltered water samples and
surface sediment sampi‘és: from Eoﬁdé B-1-through B-4 for this study are illustrated in Figure 2-8. An
accidental release of théf' containing low toneéntrations of Pu-239, -240 was released into the sanitary
waste system in March 1971. :T'his’felease is apparent in Figure 2-8. In addition, reconstruction activities
of each of the ponds in- 1972 also resulted in a significant increase in plutonium concentrations in the
mean surfag (top 5 cm). sedlments of. the ponds (Figure 2-8) (Table 2-6). Plutonium concentrations
also mcreased in the sedlment sample and unfiltered water sample collected at the sampling location
at Walnyt Cr,gek and Indiana Street during this reconstruction period (Figure 2-9). This increase
suggests":'ihag__ reconstruction played a role in redistributing plutonium in Walnut Creek. Also during this
study, core séhwple*s" of the sediments were collected from Ponds B-1 through B-4 and analyzed for
plutonium at 5 cm lntervals ‘The results from this sampling program indicated that the highest plutonium
concentrations occurred in Pond B-1. Plutonium concentrations in ponds B-1, B-2, B-3 and B4 as a
function of sediment depth are illustrated in Table 2-7 (Paine 1980).
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TABLE 2-§

DISSOLVED RADIOACTIVITY IN A WATER SAMPLE AND RADIOACTIVITY
IN A BOTTOM SEDIMENT SAMPLE ALONG SOUTH WALNUT CREEK

Total Alpha Total Plutonium Gross Gross

Strontium-90 Radiation Uranium 2397 Alpha Beta

Water 0.6 0.1 79 7 004 N.D. N.D.

Sediment 0.1 3.4 11 7 351 . 180 N.D.
Sample? s K

Notes: ' All units in pCi/l except for uranium (ug/l) -
2 All units in pCi/gram dry weight except ::fo:r uranium (ug/gram)

N.D. - Not determined

Source: EPA 1970
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TABLE 2-6

MEAN-SURFACE (TOP 5 CM)-SEDIMENT PLUTONIUM 239/240
CONCENTRATIONS DURING PRECONSTRUCTION
AND POSTCONSTRUCTION PERIODS

Preconstruction » - Postconstruction
Pond n* pCi/gt . pCi/gt
B-1 13 200 + 70 AT 1300 £ 350
B-2 12 80 + 30 T 200 + 60
B3 13 10 1 200 + 200
B-4 14 20 £ 10 /7 10 55 + 15
*n = number of sampling periods "
1 = Mean + standard error

Source: Paine 1880
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100

MEAN PLUTONIUM CONCENTRATION
IN SURFACE SEDIMENT, pCi/g {e—s)
MEAN PLUTONIUM CONCENTRATION

IN UNFILTERED WATER, pCi/liter (o~ ~o0}

TIME, months

U.S. DEPARTMENT OF ENERGY
Rocky Flats Plant, Golden, Colorodo

OPERABLE UNIT 6
PHASE | RFI/RI WORK PLAN

MEAN PLUTONIUM CONCENTRATIONS IN
SURFACE SEDIMENTS {pCi/g) AND MEAN
PLUTONIUM CONCENTRATIONS (N UNFILTERED
WATER (pCi/1) FOR THE SAMPLING STATION
LOCATION WHERE WALNUT CREEK CROSSES
UNDER INDIANA STREET

SCURCE: PAINE, 1980 FIGURE 2~9 APRIL 1991




TABLE 2-7

DISTRIBUTION OF PLUTONIUM CONCENTRATIONS IN
DEPTH PROFILES OF PONDS B-1 THROUGH B-4

Piutonium concentration, (d/min)g

Pond B-4

Depth, cm Pond B-1 Pond B-2 Pongd B
0 -5 2,000 260 " 40

5 - 10 2,200

10 - 15 10,900

15 - 20 32,100

20 - 25 8,800

25 - 30 1,100

30 - 35 880

35 - 40 900

40 - 45 190

45 - 50
50 - 55 100
55 - 60
60 - 65
70 - 75
75 - 80

430
190
20

Source: Paine 1980 °
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The 1986 study "Trends in the Rocky Flats Surface Water Monitoring", summarized analytical data
collected between 1980 and 1985. The water quality of Pond B-1 was characterized by low major ion
concentrations and moderately elevated uranium-233/234 (6.4 pCi/l) and uranium-238 (9.6 pCi/l)
concentrations. Plutonium concentrations were recorded at 4.2 pCi/l. In 1973, the plutonium inventory
of the sediments in Pond B-1 was 2.9 Curies. Hazardous Substance List (HSL) organics were detected
in these samples but were reported to be less than the detection limits/(Rockwell 1988). Water in Pond
B-2, unlike the water in Pond B-1, contained background levels forthe’various radionuclides, with the
exception of plutonium (.37 pCi/l). Pond B-3 was chara tenzed by relatively low major ion
concentrations and background levels for the radionuclides’ ith the ‘e ceptnon of plutonium, at a
concentration of 0.08 pCi/l. Zinc was moderately elevated (@ 58 mg/l) and. nnrate was present at 13.4
mg/! (Rockwell 1988). Water in Pond B-4, which receives surface water runoff and occasuonal flow from
Pond B-3, had levels of uranium-233/234 at 1.5 pCi/}and uranium-238 at 2.1 pC|/I Major ions were
at relatively low concentrations and nitrates were undetected. Strontium and zinc occurred at 0.31 mg/I
and 0.36 mg/l, respectively. Radionuclide data'a:. ilable” from Pond B-5 showed slightly elevated
concentrations of uranium-233/234 (2.6 pCi/l) and amum 38 (2.1 pCi/l). All other radionuclides were
at background levels (Rockwell 1988). '

Analytical results from surface water ;mplé’é“"""cel:l.e,_gfggd during 1889 from each of the B-series Ponds
(Ponds B-1 through B-5) were review

!  results from the discharge of this pond are recorded and
Momtonng Report prepared by EG&G (EG&G 1990f). Continuous flow

The geologic units near and beneath the B-series Ponds and within the drainage area of South Walnut
Creek include valley fill alluvium, colluvium, and the Arapahoe Formation. Two monitoring wells (well
nos. 3686 and 3786), drilled adjacent to Ponds B-1 and B-5 in South Walnut Creek encountered
approximately 5% to 7 feet of valley fill alluvium (Figure 2-7). The valley fill alluvium is a yellowish-brown
to light-gray sandy clay to clayey gravel unit. Beneath the valley fill alluvium is the Arapahoe Formation
which is described as a yellowish-gray to light-olive gray claystone in the above wells.
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A schematic cross section across South Walnut Creek upgradient from the B-series Ponds is presented
in Figure 2-5.

The uppermost aquifer near the B-series Ponds is the valley fill alluvium. Groundwater is encountered
a few feet below the ground surface in this area, and groundwater flow is generally to the east. The flow
through the valley fill alluvium probably has been modified near each surface impoundment by recharge
from the pond and the possible removal of the alluvium during }p’c'ir_:\d construction. The valley fill
alluvium likely has moderate permeability, in comparison to the Arépa‘ﬁoe Formation which is primarily
a claystone with a low permeability. Therefore, groundwater ﬂow probably does not migrate through
the Arapahoe Formation. : ‘

24 NORTH, SOUTH, AND POND AREA SPRAY‘,Fi:E;LDS (IHSSs 167.1, 167':‘2, and 167.3)
2.4.1 Location and Description

1HSSs 167.1, 167.2, and 167.3 are located north of"'the se“éurity area of the Plant and north of North
Walnut Creek (Figure 2-10). The Nonh and South Area S’pray Fields (IHSSs 167.1 and 167.3), which
located on the plateau areas that bound the’ unna,med trtbutary_on North Walnut Creek. The Pond Area
Spray Field (IHSS 167.2) occupies approki_métely.éi,ZSO "squiare feet (0.72 acres) and is located on a
north-facing slope leading into the present—‘day' Landfill Pond (Figure 2-10). These spray fields are

2.4.2 History

The periods during whi"c’h»:,thé“sé [HSSs were operational are not precisely known; however, the spray
fields were used“§hor.tly.,aﬁei'"th,e_i present landfill became active in 1968. These fields were used solely
for the purpo of. spraying wate'"r""eve;“t‘he ground surface to enhance evaporation of the water. The
water sprayed.over these spray fields was obtained from two ponds located east of the Present Landfill
(IHSS 114) (Flgure 2-1). These two ponds, referred to as the East Landfill Pond (the existing landfill
pond) and- the West Landfill’ Pcnd (no longer present), were used to intercept groundwater that may
have been contammated by leachate generated at the landfill, and to impound leachate generated by
the landfill, respectlvely (Flgure 2-1). In addition, the East Pond was used for spill control management.
In May 1981, with the expansion of the landfill (U.S. DOE 1990a), the West Pond was covered over.
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Spray evaporation was selected as the method to dispose of water from these ponds. The first area
used as a spray field was the South Area Spray Field (IHSS 167.3). During operation of this spray field,
surface runoff was found to be draining toward North Walnut Creek. The use of this field was
subsequently discontinued and the spray irrigation was moved to the North Area Spray Field
(IHSS 167.1). During operation of this spray field, the water sprayed onto this unit was found to be
draining into the unnamed tributary of North Walnut Creek and, subsequently, into Walnut Creek. The
spraying was again discontinued and moved to the Pond Area Sbray Field (IHSS 167.2). During
operation of this spray field, the drainage from this unit flowed back in’fo the existing landfill pond and
thus water was continually contained within this pond. ' o

2.4.3 Surface Drainage

Surface runoff across the North Area Spray Field (iHSS 167.1) and the South Area Spray Field
(IHSS 167.3) flows toward the unnamed tributary of North Walnut Creek (Figure 2-6). Surface runoff
across IHSS 167.2 flows to the north, where it en,'_t_»er's-»-zintp*ihev present landfill pond.

2.4.4 Nature of Contamination and Previous lnvestigati_gﬁs-v

No previous studies have been condUbt_ed at t:he's’é spray..__fie\lvds.v However, there are some chemical
analytical results from surface water samplzesz’qollgdted='from the West and East Landfill Ponds. These
data are significant, since the water from the ponds‘was sprayed onto the spray fields.

In September 1973, tritiumja}nd-stroriﬁym were detected in the drainage of the Rocky Flats Sanitary
Landfill. Due to this discoﬁery and since the two landfill ponds collected water and leachate generated
from the landfill, samples from the two_ponds were analyzed for these two analytes. Strontium
concentrations for boih'labnaﬁﬂzbqnds were reﬁbned from 1973 until 1984 and are contained in Table
2-9 (Blaha 1987). _I__‘r‘\_u:ﬂa_t_qditio‘n:,-;.pefwiagn 1973 and 1980, monthly tritium concentrations were reported
for the West Porid (no longer present) with the results tabulated in Table 2-10.

Analyticg;ﬁégsﬁhs from surfacé Water samples collected at two nearby surface locations (SW-96 and SW-
97) durii’hg_‘_i §89\__were also reviewed as a part of this work plan. SW-96 and SW-97 are located
downslope from IHSSs 167.1 and 167.2, respectively (Figure 2-10). These two locations are sampled
on a monthly baéi’s-»g_své"pan"of the surface water monitoring program being conducted at the Rocky
Flats Plant. The maximum concentrations during 1989 for most analytes detected in the surface water
samples collected at SW-96 and SW-87 are presented in Tables 2-11 and 2-12, respectively. In addition
to these surface water data, analytical results from groundwater samples collected during 1989 from two
monitoring wells (B206789 and B206689) located downslope from IHSSs 167.2 and 167.3, respectively,
have been summarized in Table 2-13. A majority of these data have not yet been validated, therefore,
there are some uncertainties in the unvalidated data.
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TABLE 2-9

STRONTIUM CONCENTRATIONS IN LANDFILL PONDS

Month 1984 1983 1982 1981 1980 1979 1978 1977 1976 1975 1974 1973
January NA 05 <3 35E 36E NA NA  NA NA - ~  NA
75W <3 W
Februay =~ NA. <3 <3 <3E 30E NA NA <3 NA - - NA
<3W 30W NA - o
March 23 <3 NA 32E 46E NA. 72 <3 <3 - -~ NA
32W <3W T
April N.A. 24 NA NA <3E- NA 57 <3 <3 - - N.A.
<3W ra
May NA NA <3 <3 35E NA NA <3 35 - -~ NA
<BW e e
June NA. <3 42, 43E NA . <3. <3 33 - ~  NA
SUB WL .
July NA <3 <3 43E- NA 33 <3 4 - - NA
Law
August NA. <3 <3 35E’ 32E <3 <3 45 - -~ NA
September NA <3 <3 41E. <3E NA NA 3 - - NA
e SsewW
October 79 <3 ‘<3 44E 43E <3 NA 8 - - 18
34W 34W <3W <3W
November NA <37 <3 36E 58E 36 NA <10 - - 16
TN L <BW <3 W
December 06 <3 37E 4E NA NA NS 3 - NA
' <3W <3W
NOTES: Results prior“t::&-April"'1-9'83: were Sr®® + Sr® in most cases, except for 1973.
N.A. - Not Analyzed..
E = East Landfill Pond
W = West Landfill Pond
EPA Drinking Water Standard: Sr®® = 80 pCi/l, Sr*° = 8pCi/l
All concentrations in pCi/!
Source: Blaha 1987
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TABLE 2-10

TRITIUM CONCENTRATIONS IN WESTERN LANDFILL POND

Month 1980 1979 1978 1977 1976 1975 1974 1973
January 738 1316 1136 1365 1740 ~ 1143 NA
February 709 780 1368 922 1733 “1428  NA
March 520 844 775 1303 1323 1837 7922
April 886 836 944 1113 1431 924 NA
May 639 805 956 818 1121 1445  NA
June 53 816 720 740 1172 984 5875
July 546 694 953 856 1378 1520 4797
August 508 o976 1022 983 1305 1258 3724
September 576 564 768 863 . 1143 1777 5056 34,000
3 39,000
_» - 57,000
October 495 938 818 806 869 1762 3304 N.A.
November 4% 575 1083~ 812 1005 1553 1800 N.A.
December 530 . 436.. 863 880 1067 1542  NA N.A.
NOTES: Concentraﬁdnsin pCi/l o
N.A. - Not.Analyzed
Source: Blaha 1987 S
Phase | RFI/RI Work Plan, Woman Creek Priority Drainage Final Draft
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TABLE 2-11

MAXIMUM CONCENTRATIONS DETECTED IN SURFACE WATER
SAMPLES COLLECTED AT LOCATION SW-96 IN 1989

Analyte > SW-96
Radionuclides /7 Concentration® (pCi/l)
Americium-241 o0 + 0.01
Cesium-137  oa + 0.7
Gross Alpha s | 20 & 3.0
Gross Beta ) S 5.0 + 2.0
Plutonium-239 | o , 0.01 + 0.01
Strontium-90 {5 v 0.7 + 0.3
Tritium NG 160.0 + 230.0
Uranium, Total’ .25
Uranium-233/234 ' . = 1.4 + 0.3
Uranium-238 Lo T e Ve 11 * 0.3
Uranium-235 NV 0.1 + 0.1
Metals ----- - Concentration® (mg/1)
von ~ 204
lead . e 0.0109
Magné“’s‘iumnv 7.68°
~“Manganese - 0.0297
“Mercury. 0.0009
Strontium 0.198
" Auminum 2.18
Czine. S 0.0293
Note: ' No uniits are available
2 Concentration validated
? Potential applicable or relevant and appropriate requirements for OU6 are presented
in Section 3.0
Source: EG&G 1990c
Phase | RFI/Ri Work Plan, Woman Creek Priority Drainage Final Draft
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TABLE 2-12

MAXIMUM CONCENTRATIONS DETECTED IN SURFACE WATER
SAMPLES COLLECTED AT LOCATION SW-97 IN 1989

Analyte S SW-g7
Radionuclides Concentration® (pCi/l)
Americium-241 0.0 .~ . % 0.1
Americium-241 (Filtered) 002~ +. 0.02
Cesium-137 0.3 s 0.6
Gross Alpha 7 40.0 + 39.0
Gross Alpha (Filtered) T 10 + 13.0
Gross Beta S 7 360 + 51.0
Gross Beta (Filtered) 110 * 7.0
Plutonium-239 7 o067 + 0.34
Plutonium-239 (Filtered) . 0.01 + 0.02
Strontium-90 » 2,21 + 0.73
Strontium-90 (Filtered)‘" . » 0.9 + 0.5
Tritium N 52000 + 210.0
Tritium (Filtered) . . 7 e
Uranium, Total o "/ 55 +
Uranium-233/234. L 3.8 + 0.5
Uranium-233/234 (Filtered) . -
Uranium-235 0.09 + 0.18
Uranium:235 (Filtered) ey 0.0 + 0.1
Uranium238~ ~ 7 1.7 + 0.3
Uranium-238 (Filtered) 0.1 + 0.1
~Radium-226" " 6.6 + 0.7
Metais o N ) Concentration® (mg/l)
© 4 Aluminum: 21.30
.. lron - 84.30
. lead . 0.0373
e Lithium 0.0805
Magnesium 46.80?
Manganese 2.1
Strontium 1.26
Zinc 6.052
Chromium 0.0215
Copper 0.0451
Mercury 0.0003
Phase | RFI/RI Work Plan, Woman Creek Priority Drainage Final Draft
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TABLE 2-12

MAXIMUM CONCENTRATIONS DETECTED IN SURFACE WATER
SAMPLES COLLECTED AT LOCATION SW-97 IN 1989

(Concluded)
Analyte S sw-g7
Organics Concentration® (ug/!)

2-Methyinapthalene
4-Methyiphenol
Acenaphthene

Bis (2-Ethylhexyl) Phthalate

Napthalene
Phenanthrene
Phenol
2,4-Dimethyphenol
Benzoic Acid
Benzyl Alcohol

Di-n-Butyl Phthalate

Diethyl Phthalate
Fluorene

-15.0-.

29.0.
20
5.0

10.0
2.0
2.0
2.0
6.0
2.0
1.0
4.0
1.0

B W U e By N

Note:

Source:

' No units available””
2 Concentration validated

? Potential appﬁcable or ,relé’van; and appropriate requirements for QU6 are presented

in Section.3.0

EG&G 1990¢™.
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TABLE 2-13

MAXIMUM CONCENTRATIONS DETECTED IN GROUNDWATER
SAMPLES COLLECTED FROM WELLS B206689 AND B206789 IN 1989

Concentration
Analyte Well B206689 Well B206789
Radionuclide Concentration' (pCi/l) “..Congentration' (pCi/l)
Cesium-137 0.54 + .50 0.30-. + 0.49
Gross Alpha 1.6 + 0.7 1.8 Tox 1.0
Gross Beta 2.70 + 1.8 2.8 + 1.9
Plutonium-239 0.015 + ~ .0.008 0.011 + 0.007
Strontium-90 0.21 £/ 035 N.A.
Uranium-235 0.26 o, 080 0.20 + 0.41
Uranium-238 0.43 + -.0.45 1.42 * 1.07
Tritium N.A. + | 50.0 + 2400
Metals Concentration (mqjll Concentration’ (mg/I
Lithium o NA. 0.200
Magnesium O NA 36.40
Selenium L CNALY 0.432
Strontium . NA 1.20
Zinc 0.123

Notes: N.A. = Not Analyzed

Source:

“NA.

' Potential applicable or- relevant and appropnate requirements for OU6 are
presented in Secnon 3 0

EG&G 19%0c.
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2.4.5 Geology and Hydrology

The geology near and beneath these spray fields has been characterized from lithologic information
obtained from the limited nearby monitoring wells and by the general knowledge of the geology of the
area. The Rocky Flats Alluvium, colluvium and the Arapahoe Formation are the geologic units which
underlie these IHSSs. s

The Rocky Flats Alluvium is the surficial geologic unit underlying. the western half of IHSS 167.1 and
IHSS 167.3 (Figure 1-5). The Rocky Flats Alluvium is described.as a poorly sorted gravelly sandy clay
to gravelly clayey sand, with subangular grains and scattered cobbles.

Colluvium is likely to be present beneath the eas_t_ern :half of IHSSs 167.1 and 167.3 based on the
lithology of monitoring well B206689 located slightly downslope from IHSS 167.3 (Figure 2-10). The
colluvium is approximately 3 feet thick and is dest:‘ribedfasqa silty sandy gravel to gravel containing
cobbles and clay. - "

Fill and possibly colluvial deposits underlie-the Pond Area é'pray Field (IHSS 167.2). This is based on
the lithologic units encountered in well B206789 located 10 feet downslope from this IHSS (Figure 2-10).
Approximately 5 feet of fill was encoumered ovenymg the Arapahoe Formation. The fili in this area is
described as a consolidated, poorly sorted: brownrsh -gray sandy clay unit with angular to subangular
sand. : :

The Arapahoe Formatlon underlles the Rocky Flats Alluvium, colluvium and fill in this area. This
formation is described in: nearby ‘monitoring wells as a silty claystone to claystone, mottled, with very
fine- to fine-grained sand. The Arapahoe Formation is found at a depth of approximately 4 to 6 feet
below ground suﬁace,} _and is. »hi_c'jhly:_weathered near the top of the unit.

Groundwater ﬂow is toward the surroundlng drainages and is discharged from the Rocky Flats Alluvium
at the contact with claystones ‘of the Arapahoe. The depth to groundwater under the spray fields is,
however unknown '

2.5 EAST AREA--'SP"R‘AY FIELD (IHSS 216.1)
2.5.1 Location and Description
The East Area Spray Field (IHSS 216.1) is located within the buffer zone, northeast of the northeastern

boundary of the security area of the Plant facility (Figure 2-1). It is geographically on an east-west
trending interfluve that separates North and South Walnut creeks in the vicinity of the A-series and
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B-series Detention Ponds (Figure 2-7). This IHSS covers an area of approximately 150,000 square feet
(3.4 acres).

2.5.2 History

This spray field became operational in 1989 to provide an additional area to accommodate the spray
evaporation of water in Pond B-3. The water in Pond B-3 is from the effluent of the Sewage Treatment
Plant (STP) (Building 995), local surface runoff, and intercepted'ér,oun@v&/ater from a seepage area near
the solar evaporation ponds (Figure 2-1) (U.S. EPA 1984). The use of tHisva,rea as a spray field stopped
shortly after it became operational in the latter part of 1889 due to excessive ru_nbff problems.

2.5.3 Surface Drainage

Surface runoff across IHSS 216.1 is primarily to,jﬁé‘t-soﬂth,-’\lvhere water flows toward South Walnut
Creek. South Walnut Creek is about 80 feet lower in elevation than the East Area Spray Field and is
approximately 500 feet away. T,

2.5.4 Nature of Contamination and IP‘reVious_lnyééﬁgation

No previous investigations have been condu;:téd on this IHSS, however, maximum concentrations of
was being sprayed upon this IHSS, have been tabulated in Table 2-8. These data provide information
on the quality of the water prayed on-the East Area Spray Field. Most of these analytical data from
Pond B-3 (Table 2-8:): have not yet“been.validated, therefore, there are some uncertainties in the
unvalidated data. '

2.5.5 Geology and Hydrology ™.
The geng ' beneath this IH:SS";is somewhat unknown as no monitoring wells have been drilled on this
IHSS. "Therv‘exfbr.e, the geolégy beneath the East Area Spray Field has been characterized by the
geographic lvdcatbic':)'h of th_is'IHSS and from the surficial geologic map of the OUG6 area (Figure 1-5). The
Rocky Flats Alluva'm_, t'ypigal'to plateau areas at Rocky Flats Plant, is the surficial geologic unit beneath
this IHSS. The Rocky Flats Alluvium is estimated to be 5 to 10 feet in thickness based on outcrops that
surround this IHSS. In this area, the Rocky Flats Alluvium is a poorly sorted, unconsolidated, gravelly
silty sand unit with fine- to very coarse grained sand. Beneath the alluvium is the Arapahoe Formation.

This unit is weathered near the top and consists of claystone with some interbedded sandstone units.
Further characterization of the lithologic nature and thickness of these formations is needed.
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Groundwater flow beneath this site is unknown. If groundwater is present, however, it probably flows
to the northeast where it enters into either the North or South Walnut creek drainages.

2.6 TRENCHES A, B, AND C (IHSS 166.1, 166.2, and 166.3)
2.6.1 Location and Description

IHSSs 166.1, 166.2, and 166.3 are located north of the Rocky Flats. séCurity area on a plateau that
separates North Walnut Creek and its unnamed tributary ’(Fi_gljre 2-10).. IHSS 166.1 (Trench A) is
estimated to have dimensions of approximately 40 feet.by 190 feet and is locéted about 100 feet
southeast of the present landfill. 1HSS 166.2 (Trench B) is also estimated to be a 40-foot by 190-foot
trench that is approximately 125 feet south of IHSS 166.1. IHSS 166.3 (Trench C) consists of two
separate trenches (Figure 2-10). The first trench-is located between IHSS 166.1 and IHSS 166.2 and
is approximately 30 feet by 200 feet. The secon’d_,,trencb’isvlo’cated about 300 feet east of IHSS 166.1
and is estimated to have dimensions of 20 feet by 100 feef..

2.6.2 History

The history of these IHSSs and the dates"théya_were vaC’tiVe are based primarily on aerial photographs
(U.S. EPA 1988b), since litle documentation  is-available concerning their operational histories.
IHSS 166.1 (Trench A) appeared 16 be active from 1964 until about 1974 (Rockwell 1988). 1HSS 166.2
(Trench B) was active in .39593 '“thbug:h_ the closure date of this trench is unknown. Evidence of this
trench was still visible ivn"thé’ 1983,:éeriai* -photograph, after which time this area began to revegetate.
IHSS 166.3 (Trench C)_fwaé_:active':vbe’tw’eenﬂ 1964 until possibly 1974 (U.S. DOE 1986b). In 1978, a road
had been built across a portion of IHSSs 166.1 and 166.3.

IHSSs 1 66.1v‘_,.aha,,:.,.v166;2-v.r,epé’é=iyed urani@xm- and/or plutonium-contaminated sludge from the Sewage
Treatment .P:ignin(Building é'QS)*(‘Rockwell 1988). No other materials or wastes are known to have been
placed lnthese trenches. Métejrials placed in IHSS 166.3 are unknown, but it is probable that sewage
sludge wasalso placed witbin this trench.

2.6.3 Surface Drainage -
Surface runoff across these IHSSs is minimal as these surface trenches are located on a relatively flat

area. However, surface runoff is toward the north, where it enters into either the existing landfill pond
or the unnamed tributary of North Walnut Creek (Figure 2-10).
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2.6.4 Nature of Contamination and Previous Investigations

Only one previous investigation of this site has been performed. In this investigation, soil samples were
collected (date unknown) from IHSS 166.1 (Rockwell 1988). Laboratory results from these samples
reported relatively low concentrations of uranium-233/234 (0.87 + 0.16 pCi/l) and uranium-238 (0.79 =
0.16 pCi/l). Volatile organics (2-butanol, 1,1,1-TCA, TCE, and toluene) were also detected, but
concentrations are unavailable (Rockwell 1988). '

2.6.5 Geology and Hydrology

The geology beneath these trenches has been bas,ed";primarily on the Iitholo’gy encountered in
monitoring well B206489, drilled near IHSS 166.1 (Trench A)(Figure 2-10). Approximately 1.5 feet of
topsoil has developed on the Rocky Flats Alluvium at {HSS 166.1 and may be present in the vicinity of
Trenches B and C. Rocky Flats Alluvium is found beneath the topsoil and has a thickness of about 6
feet in this area. The Rocky Flats Alluvium is described as a ‘poorly sorted, moderately cemented, sand
and gravel unit, with angular to subangular grains and very fine- to very coarse-grained sands. The
Arapahoe Formation underlies the Rocky.Flats Alluvium, and-is prmcrpally a claystone in this area. The
thickness of this formation in this area rs not known as.no wells have penetrated through this formation.

The aquifer near these trenches is Rocky 'Flat§’:Ailvuv3Um. Groundwater is approximately 53 feet below
ground surface and flow is primarily to the east. The permeability of the Rocky Flats Alluvium is likely
to be high when compared to that v_o‘f‘ the Arapan'oe Formation, which is primarily a claystone in this area,
however, further characperizafion of th;ese two formations is needed.

The Sludge Dispersal Area (IHSS 141) is located along the eastern perimeter of the security zone of the
Rocky Flats Rlant facility. The western half of this IHSS is located within the security area of the Plant
and the eastern half is located:within the buffer zone (Figure 2-11). Located on the western half of this
IHSS are two corrugated metal buildings which cover the present day drying beds of the Sewage
Treatment Plant. The eastem half of this IHSS gently slopes eastward toward South Walnut Creek and
the B-series Ponds. Two paved roads cross this IHSS in a north-south direction. One of the roads is
within the security area while the other is located in the buffer zone. A drainage ditch separates these
two roads, with the ditch being located on the outside of the security fence. The water which collects
in this drainage ditch flows out and into the B-series Detention Ponds.
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2.7.2 History

Prior to 1983, the Sludge Dispersal Area was an area that received airborne radioactive particles from
dried sludge packaging operations (Rockwell 1988). The sludge was generated by the sewage
treatment facility (Building 995) focated near the western perimeter of this IHSS. In addition, this area
may have received spillage of dried or drying sludge from drymg beds visible in a 1964 aerial
photograph (U.S. EPA 1988c), located to the west of this IHSS. .

Radioactive laundry effluent was the only known radioactive-effiuent entering the drying beds between
1969 and 1972. By the latter half of 1972, however, plumbing éhanges were made and all Plant wastes
were channeled through the Sewage Treatment Plant and then into the drying beds. This resulted in
increased radioactivity levels in the siudges (Owen 1973). An overflow incident in June 1972 from
Building 701 contributed elevated levels of pluto‘ni'u‘,m to the. effluent entering the Sewage Treatment
Plant, and subsequently to the drying beds (Ow:én‘ 1'97.3).’

2.7.3 Surface Drainage

Surface runoff across this IHSS drains :'into South Wélh’Ut Creek and subsequently into Detention Pond
B-1. Pond B-1 is located about 300 feet to the east and is‘approximately 60 feet lower in elevation than
the Sludge Dispersal Area.

2.7.4 Nature of Contamination a’t:ld'Previous'I‘ny'ejstigations
Prior to 1983, all Plant=v\)vasies wer'é processed, at'the Sewage Treatment Plant; therefore, a potential for

contamination within the _drryin“g beds by a variety of chemicals, particularly plutonium, is possible.
However, no previous .inyest’igaﬁo'hs..,_,h_ave been conducted on this IHSS.

2.7.5 Geoii;g.y":énd Hydrolog‘y

The geology beneath this IHSS has been characterized by the lithology encountered in a nearby
monitoring well, P213889 focated approximately 300 feet west of this IHSS (Figure 2-11). The Rocky
Fiats Alluvium is the surﬁc;al geologic unit underlying this IHSS. This alluvium is approximately 5 feet
thick. The Rocky Flats Altuvium is described as a poorly sorted, unconsolidated, gravelly silty sand with
subangular grains. Fine-to very coarse-grained sands and quartzites are also present with the lithology
of the unit becoming more clayey near its base. Beneath the Rocky Flats Alluvium is the Arapahoe
Formation, and potentially the Arapahoe No. 1 sandstone unit (EG&G 1990e). The No. 1 Arapahoe
sandstone unit as encountered in well P213889, is described as a poorly sorted, nonstratified , light-gray
unit that is stained dark yellowish-orange and has very fine- to trace medium-grained subangular sand
grains. This unit is approximately 3% feet thick. Below this sandstone unit, the lithology of the
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Arapahoe Formation is a clayey sandstone unit. The uppermost section of the Arapahoe Formation is
highly weathered and moist. The iithologic nature of the Arapahoe Formation beneath the Sludge
Dispersal Area, however, is not fully known as no wells have been drilled on this IHSS to determine if
the No. 1 Arapahoe sandstone encountered in the nearby momtonng well (P213889) is also present
beneath the Sludge Dispersal Area.

The upper aquifer near and beneath the Sludge Dispersal Area i is. the Rocky Flats Alluvium. The Rocky
Flats Alluvium beneath this site is moderately permeable’ based on_the Alluvium’s lithologic
characteristics. Groundwater flow is to the east and the depth 1o groundwater is approximately 3 feet
in this area. Downward migration of groundwater from.the Rocky Flats A"’Uv,ium into the Arapahoe
Formation in the vicinity of the Sludge Dispersal Area may occur if the lithology of the Arapahoe
Formation is a sandstone. However, further charactenzatlon of the subsurface formations beneath this
IHSS is needed.

2.8 TRIANGLE AREA (IHSS 165)
2.8.1 Location and Description

The Triangle Area is located within the ééouﬁty area of the-Rocky Flats Plant facility between the NE
Perimeter Road on the north and Spruce'Avénue‘ on the south (Figure 2-11). This IHSS covers
approximately 250,000 square-feet (5.7 acres).. The western two-thirds of this unit are within the PSZ.
The PSZ fencing crosse_s”:tbrod'gh the eastern ,._ohe-third of this IHSS in a north-south direction
(Figure 2-11). The Triang’le‘:A}ea is not baved,.v,isﬂ. §parsely vegetated, and has been partially covered with
gravel fill, thickness uﬁknown Thé Triangle. Area’is presently used as a storage yard for various types
of equipment and pipes:. The southwestern corner of this IHSS overlaps slightly with IHSS 176 of
Operable Unit No 10... '

2.8.2 Hisjﬁiy:

The Trlangle Area was used as a storage site for miscellaneous wastes between 1966 and 1975. During
the latter half of. 1966 the Tnangle Area was first used as a drum storage area when it became necessary
to remove a Iarge ‘number of drums to the Triangle Area from a field north of Building 883. This was
due to construction activities of a new decontamination facility in that area. The drums were directly
placed on the ground through the winter of 1966. In the spring of 1967, the Chemical Operations
Department at Rocky Flats categorized all drums based on their contents and placed them on wooden
pallets (DOW 1974a). Various scrap materials stored in the drums included graphite molds, crucibles,
incinerator ash heels, crucible heels, Raschig Rings and combustible wastes (DOW 1974b). These scrap
materials were stored until they could be processed for plutonium in Building 771. Drums containing
graphite and washables were also found stored in the Triangle Area in March 1967. Surfaces of surplus
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equipment stored in the area during this time had detectable concentrations of alpha contamination,
apparently blown from the nitrate ponds or solar evaporation ponds to the west (DOW 1974a). By
December 1968, about 5,000 drums had been placed on the Triangle Area. High winds during
December 1968 were responsible for damaging many drums located on the Triangle Area. One incident
that was reported indicated that as many as 150 drums had blown ovgr:'é't one time (DOW 1974a). The
type of drums and liners used for the storage of wastes in the Tria’hg!é Area varied. Until 1969, the
55 gallon drums used for containment of wastes were made of an inexpensive material, had a liner made
of double polyethylene bags, and had previously been used to contain miscellaneous wastes. During
1969, the Chemical Operations group started cutting lids from'peroxide containerliners, and these were
used as inside liners for the drums. By 1971, the use ofused drums was diséontinued due to several
spills and leaks which had resulted from drum detenoration Better quality drums were purchased and
used only once (DOW 1974a). :

In May 1969, a fire occurred in Building 776. Foii’ow_ing‘*cléanu‘p operations, the accumulated fire waste
and residues from the fire were drummed and moved into the. Triangle Area for temporary storage until
they could be sent to the drum counter in Building 771."""Thve amount of plutonium contained in the
wastes was estimated to determine whéther the wastes would be shipped to the Idaho facility or held
in the Triangle Area until the waste could be. prece_sséd for the recovery of plutonium (DOW 1974a).

On five separate occasions, once in 1969, 6ncé in. 1”971 and three times in 1973, leaking drums were
discovered on the site. A hlstoncal summatlon of each incident is provided below.

in January 1969, approximately 29 d‘rums were fbund leaking on the Triangle Area. This leakage
affected an area of about-200 ,sdua:r’e”féet-v'(:Owén 1973). The soil was subsequently removed and
shipped as hot waste to an off- site facility (DOW 1974a). Following this 1969 spill, all the drums in the
Triangle Area were. transierred to ra'l/truck cargo containers to help minimize future leakage that might
occur. Thls transfer ‘was- completed by1971 (DOW 1974a).

Leaking.dr ;_s were again dzscovered on site in 1971, in spite of the efforts to contain all wastes in
better quamy drums and in the cargo containers. Contaminated soil was removed from approximately
1,000 square feet of the Tnangle Area as a result of this incident. Wastes contained in the leaking drums
within the cargo cdhvtainers""‘apparently included incinerator ash heels and Fulflo filters (Owen 1973).
Insufficient drying of the incinerator ash heels and Fulflo filters may have contributed to the deterioration
of the drums. This may have resulted in the accumulation of dilute nitric acid, which eventually
penetrated the bottom of the drums. Condensation of moisture during periods of cold weather may also
have contributed to liquid accumulation within the drums and eventually penetration of the wastes
through the bottom of the drums (DOW 1974c¢). After the 1971 incident, the bottom of the cargo
containers were routinely fiberglassed on the inside with fiberglass running up approximately one inch
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on each of the four inner walls. This addition was to enhance and improve containment of the waste
and any moisture buildup within the cargo containers (DOW 1974a).

In June 1973, a spill from a leaking drum containing nitric acid was found. This spill affected an area
of approximately 500 square feet. Approximately 40 drums of soil were removed for off-site disposal
(Rockwell 1988). A second incident in the summer of 1973 occurred when leakage from the contents
of two drums in a cargo container was discovered. Holes, about bne‘ and one-half inch in diameter,
were found at the bottom of the drums. These drums contained incinerator ash heels (DOW 1974a).
The two soil contaminated areas were treated with a stnppab!e ‘coating (Iatex in one case and plastic
foam in the second) to prevent resuspension of the waste in air. This stnppable coating, along with the
contaminated soil, were subsequently removed and shipped to an Idaho facilnty as non-retrievable hot
waste (DOW 1974b). In late 1973, a third area found t6 be' contaminated was temporarily covered with
latex to protect the area from high winds during the. wmter of 1973 In August 1974, eight drums of both
soil and latex were removed from this area (DOW 1974b).

In September/October 1974, an initial radiometric survey. of the Trlangle Area identified 26 spots above
background. Three soif survey instruments were used in this envestfgatson and were a Spark V, FIDLER,
and Ludlum 12 instrument. A descrlptlon of esch-of, these instruments along with the original draft
report from these surveys are contained:in Append:x Q_ of thls work plan.

Followmg this initial survey, several addmonal radlometnc surveys were conducted on pomons of the
Included in these surveys, were surveys conducted over an area of 1,000 square feet in January (DOW
1975a), 2,000 square feet in February (DOW 1975b) 1,337 square feet in March (DOW 1975c¢), 3,000
square feet in April (DOW 1975d) ‘and 3,500 square feet in May (DOW 1975¢). In all cases, no
additional hot spots werg- dlscovered on the Triangle Area. Locations where the surveys were
conducted on the Tnangle Area are not known.

By June 19’75 ’all cargo codtaihers were removed from the Triangle Area and shipped to an approved
facility in ldaho This area has not been used since for radioactive storage (Rockwell 1988). Following
the removal. of the cargo. containers, a radiometric soil survey was conducted over an area of
approximately 4,0QQ square feet on the Triangle Area. No hot spots were identified from the survey;
however, six drums of soil from previously discovered hot spots were removed and sent to the drum
counter at Building 771 (DOW 1975f). A second radiometric survey was conducted on the Triangle Area
in July 1975 in an area of approximately 2,000 square feet. Two very smali hot spots were detected,
but no soil was removed from these areas at this time (Rockwell 1975).
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In a letter dated July 13, 1979, from Rockwell International to DOE, the results from a radiometric soil
survey conducted within the PSZ and specifically the Triangle Area were presented. Four areas within
the Triangle Area were recorded to have above-background readings at this time (Rockwell 1979). By
January 1980, the soil in these designated areas had been removed (Rockwell 1980). The locations of

these excavated areas are shown in Figure 2-11. The amount of »sdiflremoved from these areas is
unknown. =

A preliminary review of aerial photographs for this work plan revealed. that in addition to the 55-gallon
drums stored on this IHSS, miscellaneous equipment was also present on' the west and northwest part
of this IHSS between 1971 and 1983. Stained soils were visible in the northwest corner of this unit in
the 1971 aerial photograph (U.S. EPA 1988b). In the.1 986 aerial photograph, the Triangle Area had a
minimal amount of material, such as pipes and scrab_nietal, stored on its premises.

2.8.3 Surface Drainage

Surface runoff across this IHSS is minimal as this unit is located on a relatively flat area. However,

runoff from the Triangle Area flows towards the north and south, ‘draining into North and South Walnut
creeks via culvers.

2.8.4 Nature of Contamination and Previ&usﬂlnvestigations
As described above in the hlsto"ryv of the Tnangle ‘Area (Section 2.8.2), several soil investigations took
place between 1969 and 1980 and sou was’ removed on several occasions from the area. In January

2,000 to 2000 ] dpm/mo em? in nearby soils (Rockwell 1988). In June 1973, an incident from a
leaking drum contalnmg nitric acid resuited in radiation levels of approximately 2,500 dpm/100 cm?in
nearby and adjacent soils (Rockwell 1988). After soil removal had been completed from this nitric acid
spill, a soil samp!e was collected from the base of the excavation to confirm that the cleanup had been
adequately perfermed Thls sample had a concentration of 24 dpm/g (Rockwell 1988).

In June 1975, fol!owing the removal of all cargo containers on the Triangle Area, six drums of soil from
previously discovered hot spots were removed. Measurements indicated that the contents of five of the
drums contained less than 1 gram of plutonium each while the sixth drum contained approximately two
grams of plutonium (DOW 1975f).
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Radiological surveys conducted in 1975 and 1979/1980 within the Triangle Area resulted in soif being
removed and drummed for disposal. Soil was removed when surface counts were detected at 1,000
cpm or greater (Rockwell 1988). All areas reported at or above this level were cleaned up to a level of
250 cpm, as determined by a FIDLER probe (Rockwell 1988).

In addition to the above soil investigations, groundwater samples collected during 1989 from two alluvial
groundwater wells (0460 and P209789) located in the western half of IHSS 165 (Figure 2-11) have been
summarized as part of this work plan (Tables 2-14 and 2-15).,Cutt'i'ng.,s_ from well P209783 collected
during drilling operations in 1989 were also analyzed and thesé .re:sults Yaie tabulated in Table 2-16.

A majority of these data have not yet been validated and there are uncertainties’in thé unvalidated data.
2.8.5 Geology and Hydrology

The geology beneath the Triangle Area has nbeen :'ch:éracterized by several alluvial and bedrock
monitoring wells drilled in and adjacent to this IHSS (Figure.2-11). Well data for these wells can be
found in Table 2-1. In addition, the draft geologic char.aciérization report was used to further
characterize this area (EG&G 1990e).:.__: Beneath -and_adjacent 1o the Triangle Area, the Rocky Flats
Alluvium is the surficial geologic unit. ’T_I'héf:‘thi'ckr)essﬁ of the-alluvium beneath this site ranges from
approximately 8% feet, as encountered in:vg_ell =2__9é6,.’£o épp"roximately 12 feet as encountered in wells
P209689, P209789 and P218389 (Figure 2-1:1,), Th’é Rocky Flats Alluvium is described as a yellowish-
gray to reddish-brown, pchrl'yv;'_§6rted, siltyv"c:layey sand to sandy gravelly clay unit containing
subrounded, coarse- to y:_er’y-.ﬁ:h‘e- ﬁraihed sands“and gravels. The Rocky Flats Alluvium thins to about
4 feet, approximately 20:0‘:,feet northwest ‘of the T riangle Area. This is based on the thickness of the
Rocky Flats AIIuvium’iq_ monitoring wells P208889 and P209589. South of this IHSS, the Rocky Flats
Alluvium thickens to 22.5 and 25 feet as encountered in wells P219489 and P219589, respectively (Figure
2-11). —

The Arapaﬁge*?Formation uhderlies the Rocky Fiats Alluvium. The lithologic nature of the Arapahoe
Formati_‘cﬁ}n B'fegeath the western boundary of the Triangle Area is described as a yellowish-gray to light
olive gray 'Copébﬁdated silty claystone based on surrounding monitoring wells. In addition, this unit is
highly calcarébus“éhdnis"w,e'athered near its top. In alluvial monitoring well 2986 (Figure 2-11) a
sandstone unit appl‘cximatéiy 10 feet thick was encountered in the Arapahoe Formation. This sandstone
has been correlated and mapped as the Arapahoe Number 1 Sandstone (EG&G 1990e). The extent of
this sandstone unit beneath the Triangle Area, however, is unknown and further characterization of this
formation is needed.
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TABLE 2-14

MAXIMUM CONCENTRATIONS DETECTED IN
GROUNDWATER SAMPLES COLLECTED FROM WELL 0460 IN 1989

Analyte Well 0460

Radionuclides Concentration’ (pCi/l)
Americium © 00 + 0.005
Cesium-137 00. . 0.2
Gross Alpha P 20.0 s 9.0
Gross Beta 7 42.0 + 7.0
Tritium 4 o 980.0 + 130.0
Piutonium-239 s 0016 0.008
Uranium-235 . 0.7 x 0.4
Uranium-238 oo, . 68 + 0.8
Strontium-90 N e e | 0.08 * 0.12

Metals - » Concentration' (mg/I)
Magnesium .. L 34.90
Strontium S N 0.903
Znc e 0.235

Note: ' Poterntial-applicable or.relevant and appropriate requirements for OU6 are presented in
" Section-3.0 -

Source: EG8G 1990c
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TABLE 2-15

MAXIMUM CONCENTRATIONS DETECTED IN
GROUNDWATER SAMPLES COLLECTED FROM WELL P209789

Analyte 7 Well P209789

Radionuclides < Concentration (pCi/l)
Americium 241 o oaa s 0.024

Gross Alpha . 6.3
Gross Beta S | 71
Plutonium 0018 0.016
Radium 226 SRS Y-

H

0.11
Strontium 90 | 0.48

H

0.33
Tritium 350.0 + 260.0
Uranium 235 S o 0.12
Uranium 238 L em + 0.38

H+

Metals V4 | Concentration' (pCi/l)

Magnesium P NS . 27.0
Selenium 0.0061
Zinc LS e 0.0684

Note: ' Potential épplic':éblzé _or‘ relevant and appropriate requirements for OU6 are
presented in Section'3.0

Source: EGA(
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TABLE 2-16

MAXIMUM CONCENTRATIONS DETECTED IN DRILL CUTTINGS
FROM MONITORING WELL P209789 WITHIN THE TRIANGLE AREA

Analyte Well-P209789
Radionuclides Conqehtration {pCi/q)
Gross Alpha 250 + 10.0
Gross Beta 28,0‘ . 6.0
Plutonium-239 003 i 0.02
Radium-226 .09 + 0.1
Radium-228 S s + 0.2
Uranium-233/234 . 4 0.7 + 0.2
Uranium-235 S04 + 0.1
Uranium-238 ' R + 0.2
Tritium' RN 16 + 0.2
Cesium-137 N . 00 + 0.1
Metals O — Concentration (ug/g)
Aluminum T 780040
Arsenic LS ST 22
Barium e, 69.4
Beryllium » 5 hoo 2.2
Calcium .~ -~ 17,8000
lron . S S 6,070.0
lead ) 86.9
Lithium 8.9
“Magnesium 3,260.0
Z  sManganese 80.6
"::”Mezrfcury P 0.32
"‘Molybdenum.* 7.0
Anions R 7 Concentration (mg/kq)
Nitrate? 53.1
Nitrate /Nitrite 12.0
Note: ' Concentration in pCi/ml
% No units
Source: EG&G 1990c
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The upper aquifer near and beneath the Triangle Area is the Rocky Flats Alluvium. Groundwater is
approximately 3 feet below ground surface in this area. Beneath the northern part of the Triangle Area,
groundwater probably flows toward the north into North Walnut Creek. Based on the topography in the
southeast part of the Triangle Area, it is estimated that groundwater flows to the east toward South
Walnut Creek.

2.9 OLD OUTFALL (IHSS 143)

2.9.1 Location and Description

The Old Outfall (IHSS 143) was located to the northwest-of Building 773 (G'uar,d Station) and Building
771 within the PSZ (Figure 2-12). This unit is approximate'lby 30,000 square feet, and has been covered
with fill amount unknown). Temporary trailers are,»éu_rr‘éntly situated on and near this IHSS. Because
of the construction activities in this area, the exiéti_ng drainage system is different from the drainage
system that existed during the operation of the outfalf- (Figure 2-13).

2.9.2 History

The Old Quitfall acted as a catchment'bgsih_ that. r_eéei\/ed' liquids from various sources, the main one
being the laundry holding tanks in Building 771 (DOW 1971a). Liquid waste from these holding tanks,
which contained plutonium, were discharged onto the outfall area if plutonium concentrations were

found to be below 3,300 d/m/l.” Between the 'mibdd{e of 1953 until mid-1957, 4.5 million gallons of liquid

were released onto the Ofd Outfall. -'_Approximé’tely* 2.23 mCi of plutonium were released with these
liquids (DOW 1971a). At_n’o time.f"did:'"'concentr,ati‘c')ns from the discharge exceed 1,000 d/m/l (DOW
1971a). In 1957, a waste line was cofmipleted to- allow liquid from these holding tanks to flow to Building
774. However, periodic releasesfrom these holding tanks occurred between 1957 and 1965 onto the
Old Outfall area and »:supséq‘uepﬂ:y*»into North Walnut Creek due to occasional equipment problems.
During this_{pé’rnipd;“434;000-.galluc')’ns_o_ff,'?quuid containing 0.25 mCi of plutonium were released to the
outfall area (DOW 1971a). " |

Other édegés of dischargeto the Old Outfall area from building 771 included the analytical laboratory
and radiogré'bhy:_Sinks, the personnel decontamination room (showers), and runoff from the roof and
adjacent ground é:"rea_s around the building. No documentation of the quantities of liquid or radicactivity
content of these liquids ‘was recorded (DOW 1971a).
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The plutonium contamination contained in these discharges resulted in soil contamination at the point
of discharge at the Old Outfall (DOW 1973). The first occurrence of soil contamination at the Old Outfall
was reported in May 1956. Two vyears later, in May 1958, soil contamination was again found (DOW
1971a). It is not known if these contaminated soils were removed from this area.

In May 1968, a sewer line broke at Building 771. This incident gau_séd the sewage lift station tank
(located to the west of Building 771) to overflow onto the Outfall Area (Figure 2-13). Low concentrations
of radioactive materials (including plutonium) and various chemicals were detected in the soils near the
outfall following this spill (Rockwell 1988). In April 1970, h_otbspots were detected in the soils at the
Outfall and subsequently soil samples were collected and én’élyzed. In Jﬁne: 1970, the area between
building 771, the Old Outfall and North Walnut Creek wé‘:s sﬁrveyed and in Septemiber contaminated soil
was removed from an area of approximately 75 squérg'feet in size (location unknown) (DOW 1971b).

in early 1971, an alpha survey along with soil éé,mpling,ai th’é Old Outfall Area disclosed that an area
of approximately 800 square feet was contaniinat_gd wjth plutonium. One small area showed
contamination at a depth of 3% feet (DOW 1971c). RémanI ‘of soils from an 800 square foot area at
the Old Outfall began in February 1971””and was completéd‘ in éariy August (Figure 2-13). Soil was
initially removed from an area 2% feet deep, 3 feet wide-and 15 feet long. The depth of this excavation
became shallower (to a depth of about 1 foot) in the area farthest from the discharge point. East of this
excavation, a second area, approx:mately 25 % 30 feet, was excavated to a depth of approximately
1 foot (DOW 1971a). Digging wa.s__nperform’ed only when the soils were relatively dry to reduce the
potential for liquid to collect :in the: wéste drums. . Cement was added to each drum before and after the
placement of the soil mto the drums to absorb any hqund that may have been contained within the soil.
The excavated area and the soil, sample results from this area is illustrated in Figure 2-13 (DOW 1971c¢).
Foliowing these soil removal ‘activities, the area was considered to be free of significant plutonium
concentrations (DOW 1971¢).

2.9.3 Sunféﬁq:e"’ﬁfainagé'

The surface dramage near the Old Outfall (IHSS 143) has been modified since this IHSS was active.
The Old Outfall dunng the nme in which it was active, received surface runoff from the south via a
culvert, and l!qwd dnscharge from the effluent of Building 771 to the southeast. The water entered into
a small stream channel.and flowed northward into North Walnut Creek (Figure 2-13).

The Old Outfall Area is presently a flat area, as it has been covered with fill. The surface drainage
system near this unit now consists of a small ditch, which diverts runoff across a portion of this IHSS
and subsequently into North Walnut Creek via a culvert beneath the PSZ. In addition, an intermittent
stream flows from the southwest across the Old Outfall Area to the northeast through a culvert buried
beneath this IHSS. Water flowing within this channel originates in the buffer zone west of the PSZ.
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2.9.4 Nature of Contamination and Previous Investigations

Soil investigations took place on several occasions near the Old Outfall. The first report of soil
contamination in the area was in May 1956, and a maximum concentration of 130 d/m/g gross alpha
was recorded. Soil samples were analyzed at the Outfall Area again in May 1958 and concentrations
were reported as high as 2,000 d/m/g gross alpha (DOW 1971a). - '

In April 1970, hot spots detected at the Old Outfall reported conéentra'tione greater than 190,000 d/m/g.
In June 1971, soil samples collected between Building 771, the Old Outfall, and. North Walnut Creek
showed plutonium activities ranging between 60,000 d/m/g and 200,000 d/m/g (DOW 1971b).

Discharges from the Old Outfall and leaching of these'dis'oharges through the Old Outfall Area may have
contributed to contamination in North Walnut Creek. This is*supported by plutonium analyses of the
creek’s water. The average plutonium concentratron in-North Walnut Creek’s water in December 1970
was 0.4 pCi/l. The 3-month plutonium moving average in ‘Walnut Creek was 1.1 pCi/l in December
(DOW 1971b). Sediment samples collected from North Walnut Creek during the beginning of 1970 were
also found to contain plutonium, rangmg m concentratlon from 4'to 36 d/m/g (DOW 1973).

A soil investigation also took place in 197()___ fou‘ovving”a Ma'y“1968 incident when a broken sewer line
caused the sewage lift station to overflow onto the Old Outfall Area. Radioactivity levels at the Old
Outfall were recorded to be. as hlgh as 100,000. dpm/g in this investigation. Based on these results,
removal of the contammated soil began in February-1971 (Figure 2-13) (Rockwell 1988). During initial
soil removal activities, the soil showed levels: fangmg between 120 and 1,300 d/m. Rocks, after being
completely dried, recorded levels as “high-as 10,000 c¢/m by direct instrument measurements
(DOW 1971a). The area east of the initial excavation (an area of approximately 25 x 30 feet), after
removal of approxrmately 1 foot.of soil, still had soil contamination present at depth (Figure 2-13). The
underlying soll was measured to have levels between 2,000 and 3,000 d/m (DOW 1971a). The depth
of penetratron of plutonium mto the soil was believed to be due to the soap and detergents discharged
from the Iaundry holding tanks of Building 771 (DOW 1971a). Soil removal activities were completed
in early August 19,71. The highest soil contamination level recorded during soil removal activities was
28,000d/m /grh“'-»(QOW 1 97'1‘0)'. Final surveys of the area following remediation showed no direct alpha
count greater than 250 o/m and results averaged 34 d/m/gm with a maximum of 150 d/m/gm (DOW
1971c).

2.9.5 Geology and Hydrology

The geology beneath and near the Old Outfall has been characterized by its geographic location and
from lithologic data obtained from monitoring well P219189, located 450 feet to the east (Figure 2-12).
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The two surficial geologic units likely to be beneath the Old Outfall are valley fill alluvium and colluvium.
An intermittent stream once flowed across this IHSS, contributing minor deposits of valley fill alluvium.
On the slopes of this drainage system and to the south of this IHSS, colluvium has been deposited
across this area by slope wash and downslope creep of the Rocky Flats Alluvium and/or Arapahoe
Formation. L

The rock units encountered in well P219189 located 450 feet to the east were fill (approximately 10 feet)
overlying the Arapahoe Formation. The fill in this area is described as a dark yellowish-brown, poorly
sorted, unconsolidated gravelly sand unit, with angular to subrounded ﬁne— to coarse grains. Fill is
known to have been placed in the area of the Old Outfali;-however, the thickness.of fill is unknown. The
Arapahoe Formation is described as a claystone to silty claystone in this area.

2.10 SOIL DUMP AREA (IHSS 156.2)
2.10.1 Location and Description

The Soil Dump Area (IHSS 156.2) is Io.c'été& within.the buffer Zoné, approximately 10 feet northeast of
the northeastern boundary of the security area of the Plant facility, and northeast of the Triangle Area
(Figure 2-11). Geographically, this IHSS is 'onk‘ an east~Wé§t “’tr‘énding interfluve that separates North and
South Walnut creeks in the v:cmlty of the A- senes and B-series Detention Ponds. A dirt road crosses
through this unit in a northeast southwest dlrectlon The Soil Dump Area covers an area of
approximately 255,000 square feet (5 9 acres)

2.10.2 History

The Soil Dump Area-was.an area that received between 50 to 75 dump truck loads of soil containing

located in. the iddle of the' wéstern half of the Plant production area. However, the excavated soils
removed from the Parking Area originally had been excavated around and near Building 774. Building
774 is locatgd approxymately 100 feet east of Building 771 near the Old Outfall Area (Figure 2-12).
Asphalt debris‘"énd boncret‘e,rémains were also found within the Soil Dump Area.

2.10.3 Surface Draina§é

Surface runoff across this IHSS is minimal as this unit is situated on a flat area that is sparsely vegetated
(Figure 2-11). However, runoff near the northern boundary flows toward North Walnut Creek and the
A-series Ponds and runoff near the southern boundary flows toward South Walnut Creek and the B-
series Ponds. Surface runoff that may flow toward the northeast boundary may cross the East Area
Spray Field (IHSS 216.1) before draining into North and/or South Walnut Creeks.
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2.10.4 Nature of Contamination and Previous Investigations

Soils placed onto the Soil Dump Area contained low levels of plutonium (Rockwell 1988). The volume
of plutonium within these soils and concentrations are not known (Rockwell 1988). A piezometer
(TH-14) was installed in the northwest corner of this IHSS (exact location unknown), however, no
records or completion details of this well are available (Rockwell 1988).

2.10.5 Geology and Hydrology

The geology beneath this IHSS has not fully been charactenzed asno momtormg weﬂs have been drilled
through this unit. Based on the geographic location of thrs 1HSS, the surficial geologic map of the OU6
area (Figure 1-5), and the surficial lithologic unit encountered in a nearby monitoring well (B213789) the
Rocky Flats Alluvium is the formation beneath this_lHQS. The Rocky Flats Alluvium is about 6 feet thick
in this area based on well B213783. The Roéky’-Elats:AH(iVium is described as a poorly sorted,
unconsolidated sandy clay, yellowish-brown to brown, and calcareous. The Arapahoe Formation
underiies the Rocky Flats Alluvium and in this area the Argoéhoe Formation is described as a pootly
sorted, unconsolidated, calcareous weathered clayey saridstohez‘ to claystone with oxide staining.
Outcrops of the Arapahoe Formation are found at thiree small locations in a road cut near the western
boundary of this IHSS. The lithology found at-two of these bedrock outcrops are sandstones while the
other is a claystone unit (Figure 1-5). ‘

Hydrologic studies beneath: and near thrs IHSS have described the Rocky Flats Alluvium in this area to
be unsaturated (Rockwell 1988) An al!uvrum monrtonng well (B213789) located approximately 100 feet
sauth of the southern, most boundary of thrs IHSS is dry during most of the year (Figure 2-11). Only
about % foot of water was reported in this well in August 1990.

2.11 CONCF:PTUAL_ MOBELS

Phase I_p‘oqo'eptual models fore{each IHSS or similar IHSSs were developed and are presented in the
followin:g»..:_gyb‘i?,egtions. The Phase | models are based on a review of the historical data and previous
investigations cori'ducted near the IHSSs. In the following sections, the conceptual models will describe

contaminant sources the potentlal migration and exposure pathways, and potential receptors for each
IHSS.

2.11.1 The A-series Ponds (IHSSs 142.1, 142.2, 142.3 and 142.4) and IHSS 142.12
The A-series Ponds (Ponds A-1, A-2, A-3, and A-4) are located in North Walnut Creek, northeast of the

main security area of the Rocky Flats Plant. These detention ponds are used to capture and control
surface runoff from the northern part of the Rocky Flats production facilities. Various discharges that
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contained nitrates and radioactive substances, including plutonium and uranium, along with laundry
wastes containing plutonium, flowed into North Walnut Creek upstream of the A-series detention ponds.
This contributed significant amounts of plutonium to the stream sediments of North Walnut Creek and
in the sediments of the A-series Ponds. Numerous investigations have taken place at the A-series
ponds. The results are discussed in subsection 2.2.4. Potential sources of contamination in the A-series
ponds are water and sediments in the ponds.

Air Pathway - The air pathway from these ponds is not considered. to"be a potential pathway since
contaminated particulate are generally not available for wmd blown transportatlon Volatile organic
compounds, if present, could pose a concern through atmosphenc emissions..

Surface Water Pathway - The surface pathway is cohs_idered to be the most likely migration pathway
from the A-series ponds. The discharge from the A-s_efies Ponds is currently being treated at Pond A-4
prior to being discharged into Walnut Creek towa'rd G:feaf_( Western Reservoir, where it is diverted around
the reservoir by the Broomfield Diversion Ditch and into Big Dry Creek. The discharges from Pond A-4
are monitored for contaminants to comply with an NPDE’S»:permit, Aquatic biota, birds and mammals
are potential on-site receptors of surface water.. Potential offésite»:i;eceptors of surface water from the
A-series Ponds are the off-site surface water:users of the Broomtield Diversion Ditch and Big Dry Creek
east of indiana Street. The surface water pathway is “considered the most direct of the exposure
pathways from these ponds. '

Groundwater Pathway - Tbe"groﬂn'dwater pathwéy_is also a potential concern. The ponds are not lined
and migration and infiItra’iion' of coritarﬁinants through the sediments and alluvium to the groundwater
is probably occurring; Graundwater flow-in.this area is likely to the east. Animal and human receptors
could contact groundwater surfacmg in Walnut Creek. Other potential human receptors for the
groundwater are off-site groundwater users east of Indiana Street. This pathway is not as direct as the
surface water pathway because of the slower movement of groundwater, the distance to potential
receptors and because of the abmty of the aquifer to retard and absorb contaminants.

2.11.2 “’B'és__gﬁ"és,,Ponds (IﬂSS__,é 142.5, 142.6, 142.7, 142.8 and 142.9)

The B-series ponds =(B-i , 82 B-3, B-4, and B-5) are located in South Walnut Creek, east of the eastern
perimeter of the main "se'curity area of the Rocky Flats Plant. These ponds are used to capture and
control surface water runoff from the eastern and central portions of the Rocky Flats production facilities.
Decontamination process water, laundry wastewater, and sewage treatment plant effluent containing
nitrates, plutonium, and uranium have been discharged to the B-series ponds over various periods.
Investigations have been conducted in South Wainut Creek and the B-series ponds. The results are
discussed in subsection 2.3.4. Potential sources of contamination in the B-series ponds are water and
sediments in the ponds.
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Air Pathway - The air pathway from the B-series ponds is not considered to be a potential pathway since
contaminated particulates are generally not available for wind-blown transportation. Volatile organic
compounds, if present, could pose a concern through atmospheric emissions.

Surface Water Pathway - The surface water pathway is considered to be the most likely migration
pathway from the B-series ponds. The discharge from the B-series Ponds is currently being treated at
Pond A-4 prior to being discharged into Walnut Creek toward Great' Western Reservoir, where it is
diverted around the reservoir by the Broomfield Diversion Ditch a'hd,,int}o"Big Dry Creek. The discharges
from Pond A-4 are monitored for contaminants to comply with an’'NPDES permit. Aquatic biota, birds,
and mammals are potential on-site receptors of surface water Potential off—srte receptors of surface
water from the B-series Ponds are the off-site surface water users of the Broomfield Diversion Ditch and
Big Dry Creek east of Indiana Street. The surface water pathway is considered the most direct of the
exposure pathways from these ponds. '

Groundwater Pathway - The groundwater pathway is also a potentlal pathway of concern. The ponds
are not lined and migration and infiltration of contamlnants through the sediments and alluvium to the
groundwater is probably occurring. Groundwater flow in this area is likely to the east. Animal and
human receptors could contact groundwater surfacmg in Walnut Creek. Other potential human
receptors for the groundwater are off-site groundwater users east of Indiana Street. This pathway is not
as direct as the surface water pathway because of the slower movement of groundwater, the distance
to potential receptors and begause _of the ab’izlit:y of the aquifer to retard and absorb contaminants.

2.11.3 North, South, and Pond Area Spray Frelds (IHSSs 167.1, 167.2 and 167.3)

These former spray fietds are: Iocated north of the security area of the plant within the buffer zone.
These fields were used to spray and evaporate the water that collected in the East and West Landfill
Ponds. Excessrve runoff caused spraylng to be stopped at the North and South Spray Fields. Limited
chemical data are available and are described in subsection 2.4.4. Contaminated spray water may have
contam‘gnated the surtace so;ls oon the spray field areas, and these soils would be a source.

Air Pathway *-.

The air pathway from these spray fields is considered to be a potential pathway. Contaminated spray
water may have contaminated the surface soils, which can become airborne during periods of high
winds. Emissions of volatile organic compounds are unlikely, since spraying should have already
volatilized the organics present. Receptors of airborne contamination are downwind animals and
humans.
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Surface Water Pathway

Surface water is potentially a pathway during periods when runoff crosses the potentially contaminated
surface soils. However, runoff from the spray fields is contained in the A-series Ponds and the landfill
pond. Aquatic biota, birds and mammals are potential on-site receptors ‘Potential off-site receptors of
surface water from the Spray Fields are the off-site surface water users of the Broomfield Diversion Ditch
and Big Dry Creek. '

Groundwater Pathway

Groundwater is a less likely pathway for potential contafhinetion at the spray fields. Based on the past
use of the spray fields, precipitation falling on the fields tends to run off ta the drainages, so there is little
infiltration. Animal and human receptors could contact groundwater surfacing in Wainut Creek. Other
potential receptors are groundwater users east of Indrana Street.

2.11.4 East Area Spray Field (IHSS 216.1)

This spray field (IHSS 166.1) is located on an interfluve separating South and North Walnut creeks within
the buffer zone. For a few months in 1989 thts area was used to accommodate the spray evaporation
from the water in Pond B-3. Surface water analyses ‘conducted during 1989 for the water in Pond B-3
are presented in subsection 2.6:4. Contaminated spray water may have contaminated the surface soils
on the East Area Spray Fieldﬂand”fheee soils could be a source.

Air Pathway

The air pathway from-the, East Spray Field is considered to be a potential pathway. Contaminated spray
water may havecontamrnated the surface soils, which can become airborne during periods of high
winds. Emiissions of volatile organrc compounds are unlikely, since spraying should have already
volatlllzed the organics present Receptors of airborne contamination are downwind animals and
humans. ™

Surface Water Pafh‘way»

Surface water is potentially a pathway during periods when runoff crosses the potentially contaminated
surface soils. However, runoff from the spray fields is contained in the A-series and B-series Ponds.
Aquatic biota, birds and mammals are potential on-site receptors. Potential off-site receptors of surface
water from this spray field are off-site surface water users of the Broomfield Diversion Ditch and Big Dry
Creek.
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Groundwater Pathway

Groundwater is a less likely pathway for potential contamination at the East Spray Field. Based on the
past use of the spray field, precipitation falling on the field tends to run off toward North and South
Walnut creeks, so there is little infiltration. Animal and human receptor could contact groundwater
surfacing in Walnut Creek. Other potential receptors are groundwater users east of Indiana Street.

2.11.5 Trenches A, B, and C (IHSSs 166.1, 166.2 and 166.3)

These trenches are located on a plateau separating North Walnit Creek from thé"unnamed tributary to
the north. Trenches A and B received sewage sludger'Which contained uranim’ and/or plutonium.
Trench C is also suspected to have received sewage shidg’e. Soil covers were placed over the trenches
(date unknown). The source of contamination at the 'tr_ehches, if present, is the material in the trenches.

Surface Water and Air Pathways - Surface water ru'noff probably does not come in contact with wastes
in these units because of the soil cover present. Simil‘a"rly‘ rel’ease of contaminants into the air should
be inhibited by the soil cover over these units. Thus these potentxal pathways will not be considered
for these units. ' ’

Groundwater Pathway - The most likely mig‘ratibn' ba_thway for potential contaminants from Trenches A,
B and C is through groundwater flow. The groundwater table is shallow beneath this IHSS (5 feet below
ground surface) and groun'dwater“'May be in. contact with the materials in the trenches. The
groundwater is likely to ﬁow eastward toward Walnut Creek, where the alluvial aquifer is probably
present. The surface depressuon ‘over IHSS 166 2 causes occasional ponding, which could lead to
increased infiltration of. water into’ this unit.  On-site animal or human receptors could contact
groundwater surfacing in Walnut Cteek. Other potential human receptors of the groundwater are off-site
groundwater users east of-Indiana Street.

2.11.6 S_Itidgé Dispersal Aiea';;(mss 141)

The Sludge Daspersal Area is located along the eastern perimeter of the main security zone of the Rocky
Flats Plant. Prior to 1983 the Sludge Dispersal Area was an area that may have received airborne
radioactive particles fromv,dned sludge packaging operations. Elevated levels of plutonium occurred in
the sludge. Surface soils in the area may have been contaminated by the airborne particles.
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Air Pathway

The air pathway is the primary pathway of concern since it was the original method of migration. The
dispersed sludge can become airborne during periods of high winds. Receptors are downwind animals
and humans. Off-site animals and humans could also be potential receptors.

Surface Water

Surface water is potentially a pathway during periods when runoff crosses the potentially contaminated
surface soils. Runoff from the Sludge Dispersal Area flows into'the B-series Ponds.-Aquatic biota, birds
and mammals are potential on-site receptors. Potential off-site receptors of surface water from the
Sludge Dispérsal Area are off-site surface water users of the Broomfield Diversion Ditch and Big Dry
Creek. '

Groundwater Pathway

Groundwater is not considered a pathway for potentlal contamlnation The unit is located on a slope,
so water is likely to run off. : :

2.11.7 Triangle Area (IHSS 165)

The Triangle Area is located pnmanly in the northeastern corner of the PSZ. The area was used as a
storage site for mlscellaneous wastes lncludmg 55-gallon drums containing plutonium-contaminated
wastes, between 1966 and 1975. Cleanup actwutles have been conducted in the Triangle Area on
several occasions, and Aill has been placed in the area.

Surface Waters and bAi‘r“:Pathyvéy' o,

Su:face:__wfage:i: runoff probably does not come in contact with wastes in the Triangle Area since the
wastes hay_e been removed and fill has been placed over the area. This cover also reduces the potential
for migration‘via the.air and surface water pathway. Thus, these pathways are not considered for this
unit. Ty

Groundwater Pathway
Wastes previously spilled at the site may have migrated to the relatively shallow groundwater table. The

wastes have been removed, so continued migration from existing sources is unlikely. Groundwater may
move from the Triangle Area toward both North and South Walnut creeks where it could enter the
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surface water. The nearest potential receptors of groundwater are primarily off-site, downgradient
human groundwater users east of Indiana Street.

2.11.8 Old Outfall (IHSS 143)

The area of the Old Outfall is located within the PSZ near Buildings 773 and 771. The area received
process and/or laundry wastes between the 1950s and the 1970s. 'Fh_e area was remediated in 1971
and has since been covered with fill. The presence or absehce'of hazardous substances will be
investigated during the Phase | Investigation. If contamlnatlon exists, the: potennal expo sure pathways
and receptors are similar to the Triangle Area descnbed above

2.11.9 Soil Dump Area (IHSS 156.2)

The Soil Dump Area is located within the buffer zphe»,: ,nohheast of the northeastern boundary of the
security area of the Plant. This IHSS received contaminated soils containing low levels of plutonium,
asphalt debris and concrete remains. The source of contammation at this IHSS would be from the soils
dumped at this site. o, A

Air Pathway

The air pathway is a potential “pathway of eoncern from the Soil Dump Area as the plutonium
contaminated soils can beccme alrborne durmg periods of high winds. Receptors of airborne
contamination are downwnnd anlmals and. humans

Surface Water Pathway” s,

Surface water’ |s A potentlal pathway when runoff crosses the Soil Dump Area and the potentially
contamlnated surface solls’ on this unit. However, runoff from this IHSS is contained within the A-series
Ponds 1o the north and the sterles Ponds to the south. Aquatic biota, birds and mammals are potential
on-site récepto . Potential off-sne receptors of surface water from the Soil Dump Area are the off-site
surface water’ users of the Broomﬂeld Diversion Ditch and Big Dry Creek.

Groundwater Pathwayﬁ ’

Groundwater is not believed to be present beneath the Soil Dump Area as the Rocky Flats Alluvium in
the immediate area is known to be unsaturated. Infiltration, if any, that may occur through this unit
drains toward North and South Walnut creeks where the water may eventually enter the surface water.
Thus, groundwater as a potential pathway is not considered for this unit.
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3.0
APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

This section provides a preliminary identification of potential chemical-specific applicable or relevant and
appropriate requirements (ARARs) for surface water and groundwater-at.Operable Unit 6 (OU6). The
summary of possible ARARs presented is based on current federal and state health and environmental
statues and regulations and the chemicals suspected to be: present at OU6. The preliminary
identification and examination of potential ARARs will provide for- the use of appropriate analytical
detection limits during the RFI/RIl. As data become avallablevdunng the Ph_ase LRI, specific ARARs will
be proposed for OU6. The Corrective Measures Study (CMS)' Feasibility Study (FS) report will further
address chemical-specific ARARs as well as action- and Iocatlon-specmc ARARs in the development and
evaluation of remedial alternatives. ‘

3.1 THE ARAR BASIS

The basis for ARARs is cited in Section 121(d) of CERCLA;a,e emended by the Superfund Amendments
and Reauthorization Act of 1986 (SARA), which requires that Fund-financed, enforcement, and federal
facility remedial actions comply with abplicable.or__rel'é\'/ém and appropriate federal laws or promulgated
state laws, whichever is more stringent, :Ezor_,.:the ==“’p‘urpos"es of identification and notification of
promulgated state standards, the term "p(othulgéted" means that the standards are of general
applicability and are legally enforceable (NCP‘::'E 40 CFR 300. 400(g)(4)). Colorado Departrent of Health
(CDH) Water Quality Control Commnssnon (WQCC) groundwater standards are to-be-considered (TBC)
since they are not yet enforceable

32 THE ARAR pnocésst": /

A screening a analysxs precess wil be used to determine the potential ARARs to be applied to OUS6.
The analysns w:ﬂ address comphance with chemical-, location-, and action-specific ARARs in accordance
with the Natlonal Oil and Hazardous Substances Pollution Contingency Plan (NCP). The screening
process wnll consnder relevant and appropriate requirements in the same manner as applicable
requ:rements When more than one ARAR is identified, the most stringent ARAR will be used.

The first step in identifyincj potential ARARs will occur after the Initial scoping and site characterization
and will involve the analysis of the chemicals present at the site and any location-specific characteristics
at the site. Once the chemicals have been identified, the presence or absence of chemical-specific
ARARs will be determined. Chemical-specific ARARs will be derived primarily from federal and state
health and environmental statues and regulations, including the following:
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° Safe Drinking Water Act (SDWA) Maximum Contaminant Levels (MCLs) and Maximum
Contaminant Level Goals (MCLGs) applied to both surface and groundwater

] Clean Water Act (CWA) Water Quality Criteria (WQC) applied to surface water

. RCRA Subpart F Groundwater Concentration Lum:ts (40 CFR 264.94) - applied to
groundwater

o Colorado Department of Health (CDH) surface water. sfa"ndards for Woman Creek and

Walnut Creek (5 CCR 1002-8, Section 3.8. 29 Final Rule. Effecnve March 30, 1990) -
applied to surface water

° CDH WQCC proposed statewide a}nﬂv _clessified groundwater area standards (5 CCR
1002-8, Section 3.11) - applied tq:*g;gundwater as TBC

A summary of chemical-specific standards or potential ARARS based on the above regulations and
contaminants that may be found at QU6 is presented in Table 34, .Groundwater Quality Standards, and
Table 3-2, Federal Surface Water Quality-Standards and Table 3-3 State Surface Water Quality
Standards. These potential chemical- specmc ARARs ‘and-accompanying regulations will be screened
to determine their jurisdictional requnrements and’ apphcabllrty to OU6. If the requirements are not
applicable, they will be further screened to determme whether they are relevant and appropriate to the
particular site-specific conditionsat: OUG Where ARARS do not exist for a particular chemical or where
exnstmg ARARs are not protect;ve ef human health or the environment, to-be-considered (T BC) criteria,

potential ARARs as well as TBC cntena, wm be analyzed according to the procedures outlined in the
Superfund Public Health Evaluatton Manual (EPA 1986), NCP, and CERCLA Compliance with Other Laws
Manual (EPA 1989‘)_”_; . ’

3.2.1 ARARs

“Appllcable Mqunrements as defmed in 40 CFR 300.5, are "those cleanup standards, standards of
control, and other substantwe requirements, criteria, or limitations promulgated under federal
environmental or state environmental or facility siting laws that specifically address a hazardous
substance, pollutant, cdntéminant, remedial action, location, or other circumstance found at a CERCLA
site. Only those state standards that are identified by a state in a timely manner and that are more
stringent than federal requirements may be applicable.” "Relevant and appropriate requirements,” also
defined in 40 CFR 300.5, are "those cleanup standards, standards of control, and other substantive
requirements, criteria, or limitations promulgated under federal environmental or state environmental or
facility siting laws, that, while not “applicable” to a hazardous substance, poliutant, contaminant, remedial
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Rocky Flats Plant, Goiden, Colorado

22606E/R2.3 3-29-91/RPT/3

Final Draft

Aprit 4, 1891

Page 3-17



T
5320
iq %
L T a
4
9861 ‘2J1"1 susnby jo uolLj0Id 10) BINLD Lupend ‘vdd (0)
Noo_ ‘0 Kinf 2a120)52 *a[my fouty ‘gpl puB Zpl ‘b1 SUVd WO Op ‘suotmnday 1Em Sunjuuq Atepuosog puv Kwuwiig PUONEN V43 (9)
’ (0661 A3IN Jo s¥) £v1 44D 0¥ PU¥ 1+1 ¥4D OV *suonundoy 1o Jupjuri Alupuossg pue Arewiig [PuolieN Vd3 (®)
(posn Hd g°¢) suoid Wwopuadap Hd ()
BRI Juapuadap ssaupiey (¢)
SUBYRWOIOYIOWOIGIP ‘FuBIaWoIoftpowolq ‘WIOJOUIOIY ‘WI0JOIO[YD [SAUUYIWOISYLY [#I0) @
(TFOT) 12A9] 5199}J2 PIAIISQO 1SIMO] ST poussaid an[ua !padopaasp 10U c:o._._u ()]
atoads sa100ds = §S
Py A Junuug S = YMAS
PY I/ UR[D = VMDD
wuaNIy AUjEnd 121ep WIqUEY = DOMY
~o>u_ NS11 G-01 24y ¢ v&:omu.a EINLTN u—o>u_ 513 303 30§ pansodas sua3ouIdIuo JoJ BUINLD WY UBWRH = 49
[2AS] WEUIWEIHOD WRWIXBW K10pUONS =
378V 1 40 NOILYNVT1dX3
sel/3n 576 l/8nzl () yBn L6 1y3np e LA w:.n_o>._Eow F ., apuIoly) AUty
V3u gL vduiLo v3uzo vengLo ying ] YMIBIOA-tWOE auaydexo] 3
Y3w p7p y3w vl (1) 13w gL 13w | TR R N e auanjo | g
Ao uonsaduy (@) sD4L (v) (@) ! : dALl R . sapuweIeg 5
vonduinsuo) yo1d mpEA apA oD oD DUL v . " m,
Yyt pus I AuoyH any Al PAY] Paa] b
(2) Py rvwny Jo vogaa0ld (2) a7 onsnby | Jav o JRLLL 0 Ut o] N .m
oy wunu) AIpnd BEM Jo vorpojold 10j DOMY|  WIULNGW| WALV AWV wnuepw S
YMO VMO vAMas VMJS YMas vAds M .m
+ 8
K]
SAEVANV.LS ALI'TVNO JALVM FDVIINS TVAHARL 2 9 m
FOVNIVEA ALRIORId YHHD LONTVA ‘N0 ¥0d SAVAY DIAIOFdS~TVOIWEHD TVLLNALOd i8¢
*
. 363
25e
Lam
E2g
£3g
>
ige
LAY



a2
62
1t W 4, m
L=oa
<
i3ng ying 1/3n 007 vingl  uéng N . aprusd)
SAL SAL 1/dn 00T SAL SAL 1B 1ddogy
RN 990D
SAL SAL e, 1/3n 00! i3n 11 y3n gy L A wniwoy)
vin 0§ A ELE SAL SAL e I wmwoIyD
PN wniwoly)
” RN wnidE)) ,
SAL SAL t/3n ot SAL SAL RN wnwps)
L U8n 001 RN warkiog
RN wnueg
FRPW A dwuasty
T PPN 11 dpassy
vingg e e /30 001 V30 o1} <wm.¢on PN ANusIy
s ; N 4 . SR Auowmuy
A4 ydn g1 ,...:.w: 056 o W wnuwngy
13w ogz| V3w 0sT votuy wjng
i, L . uoluy wnissSvIod
yiu g y8w | w0l ss gsl . P = oty ALUN S N
. E : A i voruy SN +9WIIN 59 N
’ y3w o1 V8w o 13w o1 votuy AWNN ¢ N
aptson
Udng ying IpuouD
2WUOGIE)
1! euogIvNg
.  sowatpuy SPIOS POAIOSSIQ 19101
soasdap gl sv1dap og § T, T |1opwneg “v_o_n_ ampiadwa] W
| : T o ' 2oumpanpuo)) ayroeds s
659 659 0659 0689 souising prl” o Hd w
y3wog| 1Bwog VBwog| ywog| p3wos 3PURIRG PP Lo, uoBAxQ paajossid 3
© =1{} S Fmiving &
pavpums @ © e . - i
onpp| . onpma] - sprspumg| vomwoBup i onpa onpa| oAl onpA| < (Dauwsdo 53
XD WUEM [ Uwom| D80G - AWy apyonul - JTIM (@] -moudy] owoig) omoy| dwegyl  smay}  -WIIwUON .m 5
TpiPnuoLpRy s @] o -owpey) s a'v o sumby | yweBouraiey 33 e
To9%L 2iqu yuiog mwoxng a=9elf DL 2)qu) (1) 'y =IgvL D219vL 4'v »iqel $ m &
. DODM/HAD . DDDOM/HGD L35
(L)(q) spivpirig A[end) KNy pus voTOIITUL) WRans § 7 p wowdog (v) sp1opums Spimarng w g 2
=
SCIVANVLS ALITVNO Y9LVM FOVAANS ALVLS m =d
FOVNIVIA ALNORId NFT4D LONTVAM 9N0 ‘sDAL/SAVAY DIA104dS-TVIIWNGHO TVILNALOd £-€ A'I4V.L - m



$58
620
apynuolpoy YETHEET W 249
11od 0os| 11108 00S 1104 000'0Z spijanuotpsy wony L M o
1104 09 aptnuolpvy TETHOLT wnnoy |
yods nodsg 1nod g apionuotpey 06 wenuons
nodg apipavoipey LT +9TL wnipey
rtod aptponuoipey ObT+6£2+8EL wnwoInid
1od so0f 11od $0°0 f, apianuolpey wntuonid
viod 61 rnodg S aptpnuoipey wog 5010
yod 1 nod L apijanuotpuy wydpy ssoin
rodos| 1odos 11104 08 . spisnuoIpYY yE1 wnsa)
# apijonuoIpTy L£) wnissD
npdog apipnuotpsy 1pZ WALy
vod so'of 1rod s0°0 : aptpanuotpey : waruIry
SAL SAL ) W Yywog SAL SAL By 4
: - E wnipeues
uaisdun]
wnusi |
., wy
U/3n g1 wnty L
E S ; B wnipog
SAL SAL a0 SAL SAL LI
30 01 Vonozf.  UBn L 130 sef wniuapeg
SAL SAL v3nooz| 7 SAL SAL PPN
i wnuapqhlo|
y3u o1 ysnyo| wEnwz| Linara
() 13n og 1/3n 002 13w : assousduspy
o, wnisaudviy
" SAL SAL 1/3n 001 SAL SAL pwl
(s) 13n 00t 3w g uosy W
® 10pWeINg &
pIepung @ @ .o . m
on[up onpp|  spivpung] vonweSu) ™m onfep ampA anpEA orpa] (D) Srodol ]
1 mupmlyo o} owesyp| ooy optpnu|  wm @} -mouly|  owoxgy owoy| owomp|  smovi. -mdimucN &
. saptpnuoipwy ® opwy|  wymd v apg ounby \u_.nmo__.e.u i
T9%L 9jqu ), Wwowdag weong golrL| D2EL 0IqeL (1) 1T L D 919vL q'v Ry 6 4
OODM/HGD O0DMVHGAD i3
(IXQ) spavpuwis ANenD 3918 p Puv BODEANIL) WRAS § 7 p wwdos (v) spavpUBIS OpIMONG . 28m
SAVANV.LS ALI'TVNO ¥ELVM HOVIINS HLVILS m $ m
AOVNIVIA ALNHORId JFFHID LONTVM 910 ‘SOU.L/SUVIV U_EUm_mmlq<U_Em=U 4<_,—.Zm—§ m mdﬁ<.~. w M n
2o
ESE
23
£§28



(ol PR
& oo
G2
I8
) 130 001 > () y8n 00t > rza
v3n 610 Y3 610] WHiwWL y8w pz 1| V3w eyl  WHLWL IMSOA wiojool) <
IMV[OA 2uvyPoI0YD
13n 0o¢ 1/3n 0ot SMUIOA 2UIZUIQOIONYD
IMI[OA SIUIZUIY pAWULIONYD)
IMIRIOA suuyPRwowoly
0—mu1—0> EuO.—OEQ.-m
SMIBJOA UBYRWOIOYIpOWolg
SMINOA auauuionp()ozuag
JMBOA suajk1ad(1'y*)ozuog
IMIV[OA auatueionj(qlozudg
EYILILTN sua1dd(v)ozuag
ANIVIOA 2u2duIue(v)ozUIY
ydng ying SMVIOA . auozudyg
. E1L TN JuoRIY
WA suoumuad-Z- 1AW
0=~G_O> JVOUBAIL-T
3 H 2[IEjoA auoumng-7
yluges] b ] _\wa sl 1wt v3u g9g VoA susdoidolopynQq-7'
vno| ) S S ysn oL SRLTYN uaypeIyIq-Z' 1
ydng . 1 <ws Gz}, V3w grif=,  uSng ameieA 3wy’ |
/3 009 v3u 09| (9) U3n 8T TR B S RTLLY 2/ ameEoA SuRyRoIoYIL-Z 1 1
1/3u 01 3u oLt ’ : yBw pid L i o . SRR uUUYROIOYINIR LT T L |
1/3n 00z 1/3n 9oz S[IBIOA PUNPROIOIIM L[ 1
Vdn L ydn g VoA auatpololyta-1'
susgosom-1°]
104 o1 rods v1od oy apjsnuoipeY (1wion) winiuwipy
 opipnuoipey 8€7 wmueln) w
.| roptonuoipey SEZ wniuvin @
© . ,. ] o o&.—. e o, pwvitg nW.
prepumg @ @ o | 3
, onpA]  onmal - spipwms| vonseBu am onA Al onpa| oAl @awsdol i
20 mupEp 1) wwom |  owarypl . amoy opipaul | omm @| -moudy| owonyy omoy| owouqn]  emoy| “empresuont 3
sponuotpey (8) opvd| - ¥ yed a'v o] ouwnby | ouadouryie) O,
29Il 2jqu, wswdog wwang a3l D21l »iqe] (1) 'y 190l oIl g'v Pl 2 m
J0OM/HAD . J00M/HAD 3 S o
(LXQ) spivpuwig ANEnd) JaTep PUR UONEOIIFE]D) Weang ¢ % y WAwdog (%) spIwpuuls Optmamng § m m
a -
SAQAVANVLS ALI'TVNO YALVM ADVAANS HLVLS 3 e m
AOVNIVYA ALNONI YIT4D LONTVM 9N0 ‘SO41L/SAVAY DIAIDAdS-TVIIWHHO \_S._.ZEOQ ~€ATdV.L m m u
Pagsgn
ol
3138
£2d




rE g m m n
826
A
IMBIOA -TWIS auapppydeujloN-7 - M o
AMEIOA-IWIS touaydoloyy 7
IMBJOA -IWIS auapeyydeuosopyd-¢
IMBIOA WIS UIZUIGOIOYOIU L-p' T |
1angL Y3ngL| omuoA-tudg 2UITUIGOIOIYN-b' |
130 079 U3n 0z9| SMmeIoA-1WIS auazuaqoIoyAa-¢' |
U3n.029}" 1/3n 0z9| PmBIOA-1WS . AUIZUIGOIONIG-T' |
; : AMR[OA Aoy KA
y8n g Vweizl ydwgy 13ng SMBIOA UIYROIOIIL
IMBIOA SOUBYIP0IONYINI ]
IMBOA suadosdosoprg-g' j-suen
o LTI $UAY W0,
“yBuoog], Um0l s 30 ovg| V3w gT'S /3n 01 2MOIOA SUIROIONIRIR Y,
.. £y ameioA SOUVYIROIONYIUID L
EIRLITYN 2u01h1g
ETRUILYN aualkgd
su0qIwd0IpAH
ydu gz 3ugze IMIBIOA snwwoly 1wjonui|od
a|uvioA jouayg
IMVOA UINPUBUIYJ
amsion apuOIYD FUBAYPW
ETRLILTN auaskd(p>-¢' ' 1 Jouopu)
1/3u 061 y3u 061 IME[OA S2UTYRWOITH
g P SMBIOA s13ypo[el
/3w g€ ”.". IAMVIOA uayusIoniy
v3n 089 o, Lo v8wze|  U8ndss amEies suazuog A3
AMB|OA,; JUNYRWOIOYIOWOIQI] °
..... auadosdosopyang-g*1-sto M
SUBYPWOICYD K
© P 2
paspung @ @ | k]
onpA onppl spavpuwg| vonseRuy m snpEA snpEA anpep anppl-. (Dawgo ¢
1D IWUEM | AD UToM atwoIY) anoy|. .« -opronu M @ -moudy| owon) anoy|  amwoay) oy ..smwao..&z . .m
s2pronuoipYy () L-oped| W g a'y o] snnby | ualoinogeny pe ]
Z19vL aqu ], Jeowdog wwens a?igel)  O21eL 0[qe] (1) 11’1 el 091981 4'V gL .m 5
DOOM/HAD S0OM/HAD 232
(LXQ) sprvpums Kund) 39TEA PUN UOHEASIINR]D) Weans ¢ 7 oWy (v) sprepumig optaImIs m m g
o
STAVANV.LS ALI'TVNO YILVM HOVAANS HLVLS m M n
AOVNIVIA ALRORId JTTYD LANTVM 910 ‘SO9L/SAVAV OIIIDAdS—TVOINAHD TVILNILOd €-¢ FI19V.L Ea n
Ego
EiE
i38
£



P
$6-¢ nm m “
1/3u L£00'0 (9) y3u og (9) Bu og] PmwioA-tuag 1ygR(AgeoIoyD-7)s!q <
IMVIOA-TWIG auvypw{Axooioly)-7)siq
MVOA-TWRS {oyoopy |Azuag
INBIOA TS ptoy dozudg
[ZERANY y3u z1'0 Y3uz V3w gz Y3ugg| SmvioA-twIS suipizudg
yéng ¢ : AMIBIOA -1WIDS . suizeny
; E DHBOA - 1WA . ouddVIPUY
y3d gL Bdy| & usue Ving yBuzl omuloA-twas uupry
yiw gg ) 1/3uws gg P 3w 9z} V3w gy MBJOA-IWDS ooy
F / . AMBIOA-1WIS SuoRIY
y3nozs] 13w L1 IB|OA-TWDIG suayiydevuady
2[BIOA- WIS jouaydiAypw-z-oug-9'y
IMBJOA-TWIG jouoydoniN-¢
IPW[OA-IWIS JVIURCLIN-p|
IWOA -1 lousydiAyPIN-v
SHIBIOA-TWIS touaydihypw-g-010[4 -
ANBOA-TWOS 119 jAudyd (Kusydoso v
SIIRIOA-twdS QUIUROION Db
SUV[OA-IWIS ypAusyy (Kuaydowoig-y
1/8v 01 SB(OA-TwAg QUPIZUIGOIOMIQ-£'E
. . : i : e, r IMIVIOA-IWIRG QUIIUROINN-€
LLEA vinz| @ uidnoe Sl adnoe ] (@) udngizl  AMvIOA-TWIS fouaydoso|youiL-9'y'T
(9) 13n 0oL o (©) yBn 0pL| PMEIOA- TS touandorofyans1-§'v'7
S 1] PIeoA-twas suanjoloaRuIQ-p'T
IfB[OA-TWIS Jousydosnui@-¢'g
» j — i " jousydikyrwig-v'y
yan 1z V30 sog| Vw207 v3n 1z ; Jouaydolopatg-v'7
e, L omelop-niiag tousydoiN-Z w
sfuvjox-nug QUIRUBOIUN-T K
. oMo -1wagl- . ) youaydiAyn-¢ W.
[(3) | o, ; ,&x.—. - i, PpwLIsy m
et paspuwig @ @ L s Tl i g
onpAl. i onma| spivpumg]| vormoSul em onmA onal  ompea| oAl (@) 2wwelof m
XD VR | AD UsuIOM | JIwOIgD ANIY apipns BEM @} -moudy| oworyy omoy|  dueI) omoy|  -uroresao Ve
$Ipipnuctpry o A8 opwd]l @uymg a'y o] sywnby | pruadouaiv) m m
: Z219vL ojqu], wowdog wwons| - (21981 DL nlqel (1) HrI'L ®R19vL 221990 g'V RquL 2 S 2
2+ DDDM/HAD : D00M/HAD i5e
(L)(Q) spivpuws ANpend) 33T8p, puv BOTEOIN]) WwANS § P ¥ Wowdos (v) spIvpuvig IpIMAING a m b
3% o
SAAVANV.LS ALITVAO YLV JOVNS HLV.LS m m m
FOVNIVIA XLINONd MF3dD LNNTVM 9N0 ‘SOEL/SYVIV DIA1DAdS—TVIIWHHD TVIINGLOd ¢-¢ 19V.L e m
-
]



Sa
og-¢ a2
i}
' W [ 8
INBIOA-TWIG Q))jng uejpsopuy <
IMBIOA TS il uejgnsopuy
v3ngso0| VInTT O IMBIOA WY 1 ugjjrsopul
3¢l Wi vidzo r3u 100l V300 y3d 7z 0| PmwIoA-wIs ’ uixold
SMEOA - 1dg awpyiyd|fivo-u-iq
IMVJOA-IWIG vIN[OOINNG
SMBIOA-1US awpeyydiding-u-tq
ANBIOA- WIS awpyydidpoung
) . SME[OA IS awpepydifpalq
13 Sl usdy e Vugt} vingy [3u g} SmBOA-1WIS uLppRIg
i E ; ; SUV[OA -G susypwoloydi(]
IMIVIOA -TWIS SIUIYR0IONDI
IMIBIOA -1LIIS sauazuUaqoIoYN g
S[UBIOA TS audavaus(y v)zusqiq
| ; o ¢ . IPIRIOA -IWDG uBINJOZUIQI(J
V3 100 P P § S[BI0A TS SuiptzusqOIONPLQ
. E g | waego SE[OA -1uISg aaa
e s FF | vwugos IMUIOA -1 3aa
yad 7 psdyz] usnvof e . ¥ Tyl wIng yan 1| plop-1wog 1aa
. _ . ; e = AMBIOA -1 jouaydosojyD
13u 9p°0 Buoyo| W3ngoo C I 1vep] 1Auyr| o7 YRUog] OMeIOA-IWIS auwpoIoly)
gt i T A MO WIS s1yR[Ay|voIolYD
0—~.~a—°>AmEuw uucv—un_x._lz S-e:f_OEU
0__.;—0>._E0m s34 vo_ucmuc_——u
g L g v“, 01~u_°>.==9w saudzuog ﬂo-u—_m._o_—_u
—\wa W : gy A —\wE Nmm i —.\w.e m i Y u—v_uO———Un:O.—. uoqie))
| A smvjoN tuiagE apij[asiq U0qIe
u_::o> _Eum awpeqiydikzuag 1fing W
“apisjoptiog awppqyd(IAxeyIKmI-7)s1a s
. Homi_o&._.:om B_.S:Eo.aﬁ—o‘_ozu FALL] W
03] B S5 edeg , Pk 5
pavpumg @ @ e &
onpp| oA} - sprwpumg| sonsoBul ey onpp onmal  onma|  onmal ()0l 1
XD nupA |30 Twwop| Do) oy opyone| WM @] -moudv| omonp omoy| oweryp|  awoy wiuonf G o
sopipnucipYy ® - opvi| @V a'v ajry onenby m w
L [l ajqe, ywowdss weang goeL|  O219nl] - wigel (1) 1'11) 2199 D 9IqeL 4'y RIquL 28m
. SODMHAD S0DAVHAD §sk
(U(Q) spsvprms ARpend) 197 Pus UOTROLIENR]) Weong ¢ 7 § wodoy (v) spvpuwmg opimams & m a
L]
SAQAVANVILS >.E‘-<DO YALVM FOVINS ALVLS m m m
AOVNIVIQ ALNORd JFHID LNNTVM 9NO ‘$DEL/SAVAV D1A10AdS-TVIIWHHD TVLING.LOd m..n HI1dV.L Zs m
-
338
£



Lot

-

SAYVANVLS ALITVNO dALVM GDVAANS HLV.LS

AMB[OA-1WIS 319157 Sw[eyiyd
v3n 0oz y3n g v3n g 18n 00z] PMuIoA-tWRS jouaydosopyouiuad
SMIBOA-TUIS sauBYlg PRIBuLIO[YINUIY
vad 6L yad 6L ydug vdupi| yEn07 V3ug| omuoA-tueg 380d
5 SMBOA-1WIS surwe£doadip-u-1p-osONIN-N
vin gy ydn gy IMVIOA- WIS autwejAuaydiposoniN-N
y3u 9§ 13u 91 AMUOA WG sutptjossk[dosoriN
vy Vv3u v} , AMUOA-HUIS UIUBIAYPWIPOSOINN
e g0 yiu g0 IMBIOA-TWIS uTwe[AYItPosoIN
8u 9 ydu pop SMBOA-1WIS 2UILIT|AINGIPOSOINN
Fa SMBIOA-IWIS SPULLISOINN
SMBOA-1WIG sfouaydoaN
vdngg 18w (7] (9) U3n g g] IMBIOA-IWIS UIZUIQONIN
: vingze| V3wl IMB[OA- WIS suspyiydeN
w10 -1/3n €0°0 Y30 001] PmwioA-tweg lojypAxoyp
" yBw gp'y 1 y3uw j1] (9) y8w g0§]| PMBOA-TWLS auosoydosy
Ving'l 13ngl kS yn psol 1/3n 860 AMEBOA-IWAg UVYIR0SO[YOUXIH
_\w: 6F A8n g yin g (9) y3n gp| MWIOA-TWIS suatpuiuado[>450i0{ysexsy
y3u gy SMBJOA-IWIS [eoiuYda |, ‘IUBX3YO|I4d0101Y>uXIH
13u 9'81 y3u 9°81 yinyp y3iggl A om . Ving| smwoa-uuag]  swuisn (auupury) ‘auTKaY0[OAd0I0[YOUXIH
V3u g9t v g9t : T EULIT TN wRg ' UIXIO[IA0I0[YINXIH
yugs y3u e ; : i SMUVIOA NI wyd[y ‘2uexayo[3£20I0{{ONXIH
y8u g0 vdu gy'o /3n vy “yBngel” UBnos| {9) UBnpl| ommloA-twIS 3U21pRINQOIO[YIRXIH
VuzLo veuzeol 137200 o © y3nz0'0] omwioa-twes 2UIZUIGOSOIYIRXIH
Yiup p3u p|l amejoA-1udS spixody soyoriday
1/3u 87°0 v3ugro ydug v3u g'g} U3n zgept- IO sopyomidopy
y3n 610 vdn gl Ydw 10 # o,.au_o> w2g SIUGYPWONH
auazon[
uoRy -.__hwvﬁmm
13n 70 13u g sftwiop-mssg] uripuy
() ¢ adhy npwesed
pivpumis @ @ | g s
oneA onA| -« spawpumg| vonsaBup m anfep MPA onpeA onpep| . (2) wado
XD WU D tewopm| - dmerD My optjonu M (@} -Iroudy|  swoiy) Aoy | Sy ooy|  -mmStoN
sopijanucipvy ® -otpwy| - Pt a'yY oy ouwnby | orusdondsu))
721981 ajqe] wowdyg wwang qolqel| -D219vL 2Vl (1) NI’ ®IgrL -D dqeL g’V ®IqeL
000M/HAD 200M/HAD
" (L)(Q) sprvpumig Anpend 1T pue SopwIee]) wieans ¢ % y yowdsy (5) SpISpURIS IPIMOTNg

FOVNIVIA ALRIONId JF340 LONTVM 9N0 SOE.L/SHVIV DIA1D3dS—TVOIWHHD TVLLNHLLOd ¢-€ A19V.L

Finel Draft
April 4, 1991

Phase 1 RFI/Rl Work Pian - Wainut Creek Priority Drainage

Rocky Flats Plant, Goiden, Colorade

22508E/R2.3 3-29-81/RPT/3

Page 3-26



., UO PAsEQ UIWIDIONI Ylim 0IZ SU paaidiayit.gi PIEPURIS 2ANBIIGU Y} 'S
’ “papnjaut jJou v

‘utsug Joary usdijqndoy

. 0661/51/7 papuawe 11861/9/¥ (8-2001 YOO §) 0'8'€ uisvd 19AY ITH Kjows
‘uisug 1oAlY JIUIRIE] ‘ulseg 19ay duBld 'S 30§ SPIEPUYIS DLIFWINN puw SUCLIBIISSU(D) 300M/HAD (@)
(0661/9:0201-1001:9ZL ¥ouoday uRWLOLIAUT)
6861/0€/6 PoPUSWE ‘HL61/51/1 (8-2001 YOI §) 0°1°€ spavpums An[End) IR OPYICIOD *200M/HAD (¥)
(£juo 51UOIYD) SpPIRpUBLG [BIWAYD) swwdiQ jsuoltppy G| S1qul $IpnPdY] ()
(s7g L) 51v0F 21w spivpums g wowdag pus SYVYV 349 spiepunis p wowdag ()
wiasAg uonswIoju] sy poresdagw] vdg woiy ysts 1208 9-Jp| U0 poseq (9)
9]qUIIA0IDI T8I0 JO PIALOSSID :uaa1d ongea 1sam07 (S)
3UBYIWOIOYIIPOWInIq 'UIIOJOWOIq ‘WI0JOIOYd SAUTYRWONI [I0], (7]
iy 4 oyn so 1aoxa spivpuws Aup-gg 18 IV (g)
vd3 30 D00M/HAD Ag paurjop 58 (D) 5149] uoneoytiuenb worowd
usd10 Bui1inoo0 A[{ein)wu-UcH I0] SPIVPUTIS DLIAWA ayy130ds Jo aoussqu 3y v] ()
£iddns 191em SUSIUWIOP pUB wI0Iq PR PIO3 ‘S98N [UUOLUAIIVL 30§ Jf] PUS ‘] ‘] $AGUY, Ul SINFA
siapwered ERwW = J1f dq8L
ssopweied swedsou = || JqelL
s1apuwesed [aidojorq puv eorskyd = | 2gavl (1)

SUBYIWOIOYIOWOIGLP

voIssIWWOY) [oNuo) ARINY WM = 200M

(w) ut [ 21quL 398 ‘(uapuadop $SOUpIRY) PIUPUTIS IB[RA 181 = SAL
soads so1ads = §S

puay jo wawuedaq opeioie) = HAD

918VY.L 4O NOLLVNV1dX3

ying o T yAng] SRz lwes 2pLIONYD [AUIA
pyang vduzol vdngLof (n v3ng "v—._..a_obm._Eom suaydexo]
v8w Zp'e ABugTLi [, yBur gyl smmuBA-tuag aunjoy,
yinyp (. T, o.=ar_o>|_Euw suizeung
® g AY] RPWLTY
) prepuvig (¢A] @ . ; ¥ sl
onEA onpp|  spivpumg| womeadupi i onPA anuA anpep syl @ oago
1D UM D TPHIOM WOIYD) Aoy opi[onu nEM (@ -moudy| otwosgn amoy| dwaig) ooy [, -moregtoN
2P PNU0ipYY (3) -opwd| Yt ‘v a1 onwnby | jorsBpitore)
T 91981 ajqe ] wawiag wwng aseeel| D21l »igrL (1) W11 »19vL DalvL g'V »IgeL
OD0M/HAD 200M/HAD
()(q) spawpuwis Kjend) 197w pUs UOTRINISSV]D) WRANS § 7 ¢ wawdog (v) spsvpuws opimamIg

SAYVANV.LS ALI'TVAOD ¥H.LVM HOVAANS HLV.LS
FOVNIVId ALRONYd N0 LONTVM 9N0O ‘SOEL/SAVAY DIA1DddS-TVIINGHD TVILNG

10d £2€ T19VL

Final Draft

April 4, 1881

Phase 1 RFi/RI Work Plan - Wainut Creek Priority Drainage

Rocky Flsts Pisnt, Golden, Colorado

22606E/R2.3 3-29-81/RPT/3

Page 3-26



action, location, or other circumstance at a CERCLA site, address problems or situations sufficiently
similar to those encountered at the CERCLA site that their use is well suited to the particular site. Only
those state standards that are identified in a timely manner and are more stringent than federal
requirements may be relevant and appropriate." The most stringent promulgated standards are applied
as ARAR (Preamble to NCP, 55 FR 8741).

3.2.2 TBCs

In addition to applicable or relevant and appropriate requiremen‘t‘vs», :»vaavispiies,,__»criteria, or guidance may
be identified as TBC for a particular release. As defined in'40-CFR 300.409(@)(3)_, the TBC category
consists of advisories, criteria, or guidance developed by EPA, other federal agé’ncies; or states that may
be useful in developing remedies. Use of TBCs is dlscrettonary rather than mandatory, as is the case
with ARARs. '

3.2.3 ARAR Categories

In general, there are three categories of ARARs:

1. Ambient or chemical-sbepifié "requi‘rem'éhfs
2. Location- specmc requnrements
3. Performance desngn or other act;on -specific requirements

in the CERCLA site cleanup.:_proce,é;s. Initially, during the Rl work plan stage, probable chemical-specific
ARARs may be identified usually Bésed on a limited amount of data. Chemical speciﬁc ARARs at this

estabhshed so that data coﬂected in the R! will be amenable for comparison to ARAR standards. It is
also appropnate to identify Iocatlon -specific ARARs early in the Rl process so that information may be
gathered to. }etermme if restncnons may be placed on the concentration of hazardous substances or
on the conduct of an actlwty solely because it occurs in a special location.

Chemical-specific ARARs do not currently exist for soils. As the remedial investigation proceeds,
information will become available from the risk assessment which will allow a determination of
acceptable contaminant concentrations in soils to ensure environmental "protectiveness.”

Phase 1 RFI/RI Work Plan - Wainut Creek Priority Drainage Final Draft
Rocky Flats Plant, Gelden, Colorado April 4, 1881
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3.2.4 Feasibility Study ARAR Requirements

Development of a preliminary list of potential chemical-specific ARARs in the Rl process also allows the
establishment of a list of preliminary remediation goals in the early FS process, which is essentially a
tentative listing of contaminants together with initially anticipated cleanup concentrations or risk levels
for each medium. Preliminary remediation goals serve to focus the development of alternatives on
remedial technologies that can achieve the remediation goals, thereby’!imiting the number of alternatives
to be considered in the detailed remedial alternative analysis, conducied later in the FS process. As
more information becomes available during the Rl stage, chemxcal-specmc ARARS may become more
refined as constituents are added or deleted, which is often the case: when the RI takes place in
numerous phases. Once data collection is complete, revnsed chemical- specmc ARAR selection may be
proposed.

When the data collection is complete, it is also appropriate to refine location-specific ARARs which may
affect the development of remedial alternatives. -"Qur:’ing_:déve_lbpment of remedial action alternatives at
the beginning of the FS process, a preliminary consid‘eration=ibf action-specific ARARs will be conducted.
As remedial alternatives are screened during the FS, act'ion;_sbecjﬁc ARARs will be identified. When a
detailed analysis of the remedial alternatives.is_conducted, ﬁa’llv'=acfion-specific ARARs are refined and
finalized with respect to each aIternatiVe before a cbfﬁparison of alternatives begins. At this point, a
discussion is provided in the FS report for: each remed;al alternative regarding the rationale for all ARAR
determinations. ;

3.2.5 Remedial Action

to the National Contmgency Pfan (NCP) (55 FR 8741), in order to attain all ARARs, a remedial action
must comply with the. most stnngent requirement, which then ensures attainment of all other ARARs.
Furthermore, ERCLA requwes that the remedies selected attain ARARs and be protective of human
health and: ‘environment:. Consequently, preliminary remediation goals based on ARARs will require
modlflcatlo as new mformation and data are collected in the R, including the baseline risk assessment
{to be conducted) when ARARs are not available or are determined to be inadequate for protection of
human health and the enwronment

3.2.6 Remediation Goals

Development of remediation goals is actually a portion of the overall development of remedial action
objectives, which ultimately will define the required endpoint of the selected remedial action. As stated
in the preamble to the NCP (55 FR 8713), "remedial action objectives are the more general description

Phase 1 RFI/RI Work Pisn - Walnut Creek Priority Drainage Final Draft
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of what the remedial action will accomplish. Remediation goals are a subset of remedial action
objectives and consist of medium-specific or operable unit-specific chemical concentrations that are
protective of human health and the environment and serve as goals for the remedial action. The
remedial action objectives ... should specify: (1) the contaminants of concern, (2) exposure routes and
receptors, and (3) an acceptable contaminant level or range of levels for each exposure medium (i.e.,
a preliminary remediation goals).” According to 40 CFR 300.430 (e)(2)(i) “Remediation goals shall
establish acceptable exposure levels that are protective of human heaith and the environment and shall
be developed by considering the following: :

(A) ARARs (chemical-specific) and

1) Acceptable exposure levels for systemic toxicants,

(2) Acceptable exposure levels for known or suspected carcinogens,
3) Technical limitations (e. 9. detectron Irmlts)

(4) Uncertainty factors, and S

(5) Other pertinent information.~

(B) Maximum Contammant Level Goals (MCLGs) (or Maximum Contaminant Levels -- MCLs

-- where MCLGs are zero or where MCLGs are not relevant and appropriate), where
relevant and approprlate ’ '

©) Acceptable exposure levels where mumple contaminants or multrple exposure pathways

(D) Clean Water Act (CWA) Water Qualrty Criteria, where relevant and appropriate.

(E) A CERCLA: Altematrve Concentration Limit (ACL) established pursuant to CERCLA §

mwmwm

Environmeﬁgal "ievaluations, performed to assess specific threats to the environment.

Once a remedial ‘action alternatrve is formally selected, all chemical-, location-, and action-specific
ARARs will be deﬂned i final form. if it is found that the most suitable remedial alternative does not
meet an ARAR, the NCE‘,rat 40 CFR 300.430 (f)(1)(ii)(C), provides for waivers of ARARs under certain
circumstances, such as technical impracticability, risk, or inconsistent application of state requirements.
From this point, the alternative will become the final remedy as it is incorporated into the Record of
Decision (ROD). Once the final ROD has been signed, requirements may be modified only when they
are determined to be applicable or relevant and appropriate and necessary to ensure that the remedy
is protective of human health and the environment (40 CFR 300.430(f)(1)(ii)).

Phase 1 RFI/RI Work Plan - Wainut Creek Priority Drainsge Final Draft
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4.0
DATA NEEDS AND DATA QUALITY OBJECTIVES

The primary objective of a RCRA Facility Investigation (RFI) /Remedial Investigation (Rl) is to coliect the
data necessary to determine the nature, distribution, and migration_:.p'athways of contaminants. This
information will be used to support a baseline risk assessment and énvitonmental assessment. These
assessments determine the need for remediation and are used  {o] evatuate remedial alternatives. Five
general goals of a RFi/RI (EPA 1988a) are to

L Characterize site physical features

L Define contaminant sources

. Determine the nature and extent of contammatlon
U Describe contaminant fate and _tran§port p

. Provide a baseline risk assessment ™
Data quality objectives (DQOs) are quahtatwe and quantltatwe statements that describe the quality and
guantity of data required by the RFI/RI (U S ‘EPA. 1987a) The DQO process is divided into three

stages:

. Stage 1 - Identify decision typés

. Stage 2 - ldentlfy data uses/needs

. Stage 3 Desngn data collectlon program

Through application df the DQO broééss ”""sité-speciﬁc RFI/RI goals are established and data needs are
identified for achlevmg those goais This section of the RFI/RI Work Plan proceeds through the DQO
process. T v

41  STAGE 1 - IDENTIFY DECISION TYPES
4.1.1 \dentify and Involve Data Users

Data users are the G”ecisignf makers and the primary and secondary data users. The decision makers
for OU6 are the managetnent and regulatory personnel of EG&G, the Department of Energy (DOE), the
Environmental Protection Agency (EPA), and the Colorado Department of Health (CDH). EG&G’s
contractor will provide day-to-day management of the Rl in accordance with this work plan. The
decision makers have been and are involved in the OU6 DQO process through the Interagency
Agreement (IAG), which specifies the minimum level of effort for the Phase | Rl. The decision makers
remain involved through the review and approval process specified in the IAG.

Phase t RFI/RI Work Plan - Walnut Creek Priority Drainage Final Draft
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Primary data users are those individuals involved in ongoing Rl activities. These are EG&G and EG&G's
subcontractor technical staffs. They will be involved in the collection and analysis of the data and in the
preparation of the RI Report, including the Baseline Risk Assessment and the Environmental
Assessment.

Secondary data users are those users that rely on Rl outputs to supp_o‘r’f théir activities. Secondary data
users may include EG&G and EG&G subcontractor personnel wbr,king on other operable units or
sitewide projects, EPA and CDH. :

4.1.2 Evaluate Available Data
The historical and current conditions of each site are ‘desbribed in Section 2.0 of this work plan.
The following is a summary of the existing information baséd»bn the data presented in Section 2.0.

L Only a portion of the data collected to date have been validated and there are some
uncertainties in the unvalidated data. '

. Contamination by radio:ac;ti\"/'e}_ rﬁa,teri‘als. is known or suspected to exist at all of the
IHSSs in OU6. Contaminationalso-occurs in Walnut Creek.

. Little inform'ation..:.js* available,n excluding Walnut Creek and the detention ponds,
concerning metals contamination, if any, in these IHSSs.

. Contﬁ’mination-;""ﬁ>any, due to other substances is unknown at this time for most of the

“The extent vo'f"contéhiriation, if any, at the IHSSs in OU6 is unknown at this time.

..The presence of contamination is uncertain in the Old Outfall area (IHSS 143).
Iri“‘ve§tigat:idns:§hould focus on confirming the presence or absence of contamination.

. There a-ppéars to be a potential for contamination from topographically or hydraulically
upgradient or upwind sources (i.e., other operable units) to be present at the IHSSs.

4.1.3 Develop Conceptual Models

Conceptual models have been developed for each IHSS in subsection 2.11. These models include a
description of potential sources, pathways and receptors. Since very few previous studies have been

Phase | RFi/RI Work Plan - Wainut Creek Priority Drainage Final Draft
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conducted at OUB, the models are basic Phase | models. It is not known if the sources or pathways
actually exist at many of the IHSSs. Figure 4-1 presents a schematic Phase | conceptual model for the
trenches or Triangle Area, which are buried potential sources. Figure 4-2 presents a schematic Phase |
conceptual model for potential surface sources such as Walnut Creek, the spray fields, or the surface
dispersal area.

4.1.4 Specify Phase | RFi/RI Objectives and Data Needs

Based on existing data and the IHSS conceptual models, site-speeific Phese 1 RFl/RI objectives/data
needs associated with identifying contaminant sources and the nature and extent of contamination are
shown in Table 4-1.

The objectives of the Phase | RFi/RI are:

. To characterize the physical and hydrpgeq}pgic setting of the IHSSs

. To assess the presence or absence of contammatnon at each site
. To characterize the nature and extent Qf contamination at the sites, if present
. To support the Ff‘hase | Baseline Ri'sk Assessment and Environmental Evaluation

It is important to recogmze that additnonal phases of investigation and risk assessment may be required
at some IHSSs. —

4.2 STAGE 2- IDENTlFY DATA USES/NEEDS

Stage 2 of the DOO process deﬂnes data uses and specifies the types of data needed to meet the
ectives. The summary of Stage 2 of the DQO process is presented as Table 4-1.

4.2.1 Identify Data Uses

RI/FS data uses canbe _ciescribed in the following general purpose categories:

. Site characterization

) Health and safety

. Risk Assessment

° Evaluation of alternatives

. Engineering design of alternatives
Phase | RFI/RI Work Plan - Walrut Creek Priority Drainage Final Draft
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o Monitoring during remedial action
. PRP determination

Since this work plan describes a Phase | RI, data uses such as engineering design and monitoring
during remediation (both remedial action activities) will not be considered. The data use for PRP
determination is also not appropriate to this work plan. The remaining four data uses will be important
in meeting the objectives identified in subsection 4.1.4. vy

4.2.2 |dentify Data Types

Data types can be specified in broad groups initially and then divided into more specific components.
For the Phase | investigation, soil, sediment, ground.Wate'f and surface water samples will be collected.
In addition, radiation surveys will be conducted ovér.Some of the units. These data types will provide
broad Phase | information regarding the presenoe_no'r‘ absence of contamination at the units. Selection
of chemical analyses and physical testing will be based on i‘he objectives of the Phase | program and
on the past activities at the units. Data types are listed on _Table,, 4-1 as sample/analysis methods.

4.2.3 Identify Data Quality Needs
EPA defines five levels of analytical data as‘%follo‘ws {U.S. EPA 1987a):

. Level | - f;eld screenmg or analysns using portable instruments. Results are often not
compound specmc and.not quantrtatcve but results are avallable in real-time. It is the
Ieast{costly of tpe analyncal ooptions.

. Level I - fleld anakyses using more sophisticated portable analytical instruments: in

_ "':"some cases the instruments may be set up in a mobile laboratory on site. There is a

?‘wnde range in’ the quahty of data that can be generated. The quality depends on the

use of surtable calibration standards, reference materials, and sample preparation

o equnpment and the training of the operator. Results are available in real-time or several
e hours ’

. Level 'iN»:’-’ all analyses performed in an off-site analytical laboratory. Level lil analyses
may or may not use Contract Laboratory Program (CLP) procedures, but do not usually
utilize the validation or documentation procedures required of CLP Level IV analysis.
The laboratory may or may not be a CLP laboratory.
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) Level IV - CLP routine analytical services (RAS). All analyses are performed in an off-
site CLP analytical laboratory following CLP protocols. Level IV is characterized by
rigorous QA/QC protocols and documentation.

. Level V - analysis by non-standard methods. All analyses are performed in an off-site
analytical laboratory which may or may not be a CLP,lébIOratory. Method development
or method modification may be required for spec_:.iﬁ'c,constituents or detection limits.
CLP special analytical services (SAS) are Level V.

The levels appropriate to the data need and data use have ‘beéh specified-on Table 4-1 for each data
need. The levels as they apply to this work plan and specific analyses are presented in Table 4-2.

4.2.4 Identify Data Quantity Needs

Data quantity needs are based primarily on the duanihi‘esépe‘ciﬁed in the JAG. The Phase | data will be
evaluated to determine the appropriate number of samples’to be obtained in subsequent phases of the
RI. T

4.2.5 Evaluate Sampling/Analysis Opt:iohs’ :

The sampling/analysis approach for this Phase l work plan is based on a stepped, or phased approach.
Screening level sampling and analys;s is followed: by sampling of hotspots or other areas identified
during screening. Where ro data are avaﬂable a grid system will be used.

4.2.6 Review PARC‘Q_}_ZPé‘ramet'ervlﬁ“fé'rﬁ'mtion’

PARCC (precision,"accuracy: 'representativeness completeness and comparability) parameters are
indicators of- data ‘quality. Precnsuon accuracy and completeness goals are established for this work
plan based Qn ‘the analyses: bemg performed and the analytical levels. PARCC goals are specified in
the Quaht surance Addendum (QAA) in Section 10.0 of this work plan.

4.3 STAGE 3"4"==D§SIGN» DATA COLLECTION PROGRAM

The purpose of Stage 3 of the DQO process is to design the specific data program for the Phase |
Walnut Creek drainage Rl. To accomplish this, the elements identified in Stages 1 and 2 and the IAG
were assembled, and the Sampling and Analysis Plan (SAP) was prepared. The SAP consists of a Field
Sampling Plan (FSP) and Quality Assurance Project Plan (QAPjP). These two components are
presented in Sections 7.0 and 10.0 of this work plan.
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TABLE 4-2

LEVEL OF ANALYSIS

Required Analytical Level Task

Level | (Field Screens) Water level measurement

pH measurement

Screening for organics (OVA/HNu)
Screening for radionuclides (beta-gamma)
Temperature .~ . .

Specific conductance

Geophysical surveys

Screening for organics (GC)

Screening for radionuclides (gross beta/gross
alpha,’gamma spec)

* Analysis of engineering properties

Level II (Field Analyses)

Level Il (Laboratory Analyses using . Majof"ioh analysis
EPA Standard Methods) e Organics analysis
* Inorganics analysis
Level IV (Laboratory Analyses using .~ e Analysis of Target Compound List (TCL) and Target
EPA CLP Methods) . v Analyte-List (TAL)
Level V (Nonstandard Analyses) .+ Radiological analyses

e ““Chemical analyses requiring modification of
. standard methods
e " Special Analytical Services (SAS)

Source: U.S. EPA (1987a)
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5.0
PHASE | RCRA FACILITY INVESTIGATION/
REMEDIAL INVESTIGATION TASKS

5.1 TASK 1 - PROJECT PLANNING

Project planning will consist of the activities necessary to initiate the‘Phaée | RCRA Facility Investigation
(RF1)/Remedial Investigation (RI) of the Individual Hazardous Substance Sites (IHSSs) in the Walnut
Creek drainage. Activities undertaken for this project have incltided a review of previous investigations
results, historical aerial photographs, and other historical infbrmation. Results .0f this review are
presented in Section 2.0 of this work plan. Prior to field iﬁv’estigations, itis necésséw to complete the
review of the existing data, including plant records and p‘ans, available aerial photographs, and new
data which becomes available after preparation of this work plan. The Interagency Agreement (IAG) also
requires the submittal of several existing reports to-"the regw‘atory agencies. These reports will be
assembled and reviewed during the project plannfng task. .

Available aerial photographs will be reviewed again to assess the types and extent of activities at several
of the IHSSs. A discussion of the aerial -photogfaph'review,,_for each unit is included as the Step 1 work
for each unit in Section 7.0 of this document. _A\’/a'i!ablﬂe repdfts and Plant plans will also be reviewed.
The findings of the aerial photo review and the :rebords review will be used to finalize the field
investigation program.

There are ongoing site studies at Rbcky Flats of éur’face water and sediments, groundwater, geology
(EG&G 1990c), background geochémis_try»_(éG&G 1990b), and ambient air that may provide data that
have bearing on investigations.in Walnut Creek. These data will be compiled and evaluated during
Task 1. For example, the need for additional surface water and sediment sampling locations will be
dependent on thé locations of ongoing sampling and the scope of analyses. If available data from
ongoing inyeétigétibns meet the req'uirements of the Phase | sampling and analysis plan, the samples
proposed- in :vSéction 7.0 need not be collected again.

Other projeCtareléied documients are currently being prepared. The Sampling and Analysis Plan (SAP),
which includes the site-wide Quality Assurance Project Plan (QAPjP) and Standard Operating
Procedures (SOP) for field activities, is being completed by EG&G. The Health and Safety Plan (HSP)
is also being completed by EG&G. The Field Sampling Plan (FSP) for the Phase | investigation is
included as Section 7.0 of this document. The FSP will be revised as necessary based on the findings
of the photo and historical records review.
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5.2 TASK 2 - COMMUNITY RELATIONS

The information contained in this section is summarized from DOE (1990b). In accordance with the IAG
dated January 22, 1991, the Communications Department at Rocky Flats is developing a Plant-wide
Community Relations Plan (CRP) to develop an interactive relationship with the public relating to
environmental restoration activities. A Draft Community Relations Survey Pian has been completed and
forwarded to the Environmental Protection Agency (EPA), the Colorado Department of Health (CDH),
and the public for review. This plan specifies activities planned to complete the Environmental
Restoration (ER) Program CRP, including plans for community interviest.- The draft CRP was completed
in September and the final CRP in November 1990, in accorda}n'ce with the IAG schedules. Accordingly,
a site-specific CRP is not required for Operable Unit Number 6">(OU6). The ER*Program community
relations activities include participation by Plant representatives in informational workshops, meetings
of the Rocky Flats Environmental Monitoring Council, briefings for the public on proposed remedial
action plans, and meetings to solicit public comment on various ER Program plans and actions.

The Communications Department is continuing other public information efforts to keep the public
informed of ER activities and other issues related to Plant ’operations. A Speakers Bureau program
sends speakers to civic groups and educational organizations, wh‘ile a public tour program aliows the
public to visit Rocky Fiats. An Outreach Program is-also in place in which Plant officials visit elected
officials, the news media, and business and civic orgamzanons to further discuss issues related to Rocky
Flats and ER activities. The Commumcatlons Department receives numerous public inquiries, which are
answered through telephone conversauons or by sending written informational materials to the
requestor.

53  TASK 3- FIELD INVESTIGATION

Phase | field investigations will be conducted at all of the IHSSs in Walnut Creek to collect samples and
data concerning-thie nature and-extent of contamination, if any, at each unit. The data and sample
results will be uséd to support the Phase | Environmental Evaluation and Phase | Baseline Risk
Assessment, as well as meet the objectives and data needs described in Section 4.0 of this Work Plan.
itis impdrtaﬁt 1o recognize that additional Phases of investigation and risk assessment may be required
at some IHSSs prior to Feasibility Studies.

Three types of activities will be performed during the Phase | field investigation: screening activities,
sampling activities, and monitoring well installation. Screening activities include visual inspections,
radiological surveys, geophysical surveys, and soil gas surveys. Sampling activities include surface soil
sampling, subsurface sampling using test borings, surface water sampling and sediment sampling.
Wells will be installed at specified locations and in some test borings.
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Twenty-one individual IHSSs have been included in OU6 in the Walnut Creek drainage. These IHSSs
have been grouped into seven groups based on the historical use of the units and the physical
similarities of the units. The group numbers are used in the maps, figures and tables to describe each
of the units. Because of the diverse nature of the IHSS groups, the Phase | field investigations of each
group will be different. The general discussion of field activities for each IHSS group, based on the IAG,
is given below. Specific field activities are described in the Phase | FSP in-Section 7.0 of this work plan.

5.3.1 IHSS 141 - Sludge Dispersal Area

The screening activity at the sludge dispersal area will be a radlologlcal survey.- Sampling activities will
be limited to surface soil sampling. One monitoring well w:ll be installed downgrad:ent of the unit and
sampled. ‘ '

5.3.2 |HSS 142.1-9, 12 - Detention Ponds - AfSeries and B-Series

There will not be any screening activities at the four A~senes or five B-series ponds. Surface water and
sediment samples will be collected in several locations in’ each pond. Sediment samples will also be
collected from Walnut Creek upgradient” and.._qungradlent of the ponds and between the ponds.
Background surface water and sediment samples will be-collected north and west of the Plant. A total
of four monitoring wells will be installed below.detention ponds A-4 and B-5 and sampled.

5.3.3 IHSS 143 - Old Qutfall..

The screening activity that will be -'cond.ucted at the Old Outfall site will be a radiological survey.
Sampling will include surfacé soil sémple.collectidn and collection of soil samples to a depth of two feet
below the original surface bélow the fill. In addition, soil samples will be collected upsiope from the Old
Outfall where the surface runoff was.channeled to this area.

5.3.4 IHss. ’ise.'é - Soil Dump Area

Based on the fmdmg of the aenal photograph and radiation survey results, surface and subsurface soil
samples will be. collected One well will be installed within the unit and sampled.

5.3.5 IHSS 165 - Triangle Area

A radiological survey and a soil gas survey will be the screening activities conducted at the Triangle
Area. Surface soil samples will be collected from plume areas delineated during the screening.
Subsurface samples will be coliected from the same locations as the surface samples. Two alluvial
ground water monitoring welis will be installed within the IHSS and sampled.
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5.3.6 IHSS 166.1-3 - Trenches A, B and C

The screening activity will consist of an electromagnetic geophysical survey which will be used to
delineate the locations and extent of the trenches. Subsurface samples will be collected from borings
drilled along the long axis of the trenches. One groundwater well will be installed east of IHSS 166.2
and sampled.

5.3.7 IHSS 167.1-3 - North, South and Pond Area Spray Fields

There will not be any screening activities conducted at the Spray Fields. Based on the findings of the
aerial photograph review, surface and subsurface soil samples will be collected in each spray field area
using a grid location system. Two alluvial ground water monitoring wells will be installed and sampled,
one downgradient of the North Area Spray Field and-ong downgradient of the South Area Spray Field.

5.3.8 IHSS 216.1 - East Area Spray Field

Although the IAG does not specify field samphng at this site, hmxted surface and subsurface soil samples
will be collected within this unit. ’

54  TASK 4- SAMPLE ANALYSIS AND DATA VALIDATION

Samples collected during the Phase 1. field investigation will be analyzed for the parameters specified
in the IAG, as a minimumn, as described in subsection 7.3. Analytical procedures will be completed in
accordance with the ER Program QAPjP;'-Pro}ect—speciﬁc QA requirements are included in the Quality
Assurance Addendumv-.(QA‘A), Secﬁo’n 100 of this' work plan. Subsection 7.3 of this work plan specifies
analytical requirements, as well as: Sample containers, preservation and holding times, and field quality
control (QC) requ»rements ‘Samples collected for this work plan wiill be analyzed by a Rocky Flats Plant
(RFP) contract laboratory '

Phase | d_’ata Wiﬂ be reviewed and validated according to the data validation guidelines in the QAPjP and
the Data Vaiidatio-n Functional Guidelines (EG&G 1990a). These documents state that the results of data
review and validation activities will be documented in data validation reports.

5.5  TASK 5 - DATA EVALUATION

Data collected during the Phase | Walnut Creek drainage R! will be incorporated into the existing
database and used to better define site characteristics, source characteristics, the nature and extent of
contamination, to evaluate proposed remedial aiternatives, and to support the baseline risk assessment
and environmental evaluation.
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5.5.1 Site Characterization

Geologic and hydrogeologic data will be used to develop site maps and cross-sections. Geologic data
will be used to further characterize the stratigraphy of the alluvium and colluvium at each site and to
better define the depth to bedrock and the bedrock type. Geologic data from boreholes will provide
information on the size and depths of the trenches and Old Outfail.

Hydrogeologic data will be used to characterize the unconfined aqurfer at the sites. These data will
include information about the following: :

. Hydrostratigraphic characteristics of umts present
. Aquifer hydraulic parameters '

. Hydraulic gradients S

. Water table depth and confngurancm i

Data collected during surface water and sediment \sampling, including background sampling, will be
used to characterize Walnut Creek and the A- and B-series ponds.

To characterize the general groundwater flow: regimé withinand adjacent to the IHSSs, groundwater flow
modeling at an appropriate scale will be ccnducted This-flow modeling will inttially consist of a single
modeling project designed to include the IHSSs’ wnthln OUS6 and integrate consistently with sitewide
groundwater flow modeling. The-initial flow modelmg will be used to construct flow paths from the
IHSSs and to determine requirements for more detalled flow and transport modeling. Detailed flow and
transport modeling will be done at the tHSS level as necessary.

To characterize the general ’S‘ur'fac‘é water system of OU6, a regional scale surface water flow and
transport model wnll be deveioped This model will include the Walnut Creek segments that exist on
Rocky Flats Plant The model will be mtegrated with pond models to simulate the Wainut Creek system.
The regional model may be expanded ta include off-site segments as necessary. Where required, {HSS-
specific ﬂow:and transport models will be developed and integrated to the regional scale model.

5.5.2 Soui;ée‘.characterizatién

The data collected duringy the Phase | RFI/RI will be evaluated to identify potential sources of
contamination at the IHSSs. Potential sources include wastes disposed at the IHSSs and off-site
sources located topographically and/or hydraulically upgradient or upwind of the sites. Analytical data
from soil and sediment sampling at the sites will be used to characterize the nature, lateral and vertical
extent, and volume of source materials, if present.
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5.5.3 Nature and Extent of Contamination

Graphical and, where appropriate, statistical methods will be used to identify chemical and radioactive
contaminants present in the soil, sediment, surface water, and groundwater and to estimate the
concentrations and distributions of the contaminants in these media. Results of sampling will be
compared with results of the ongoing background geochemical characterization to assess if chemical
concentrations are above background levels. Products of these analyses may include isopleth maps,
cross-sections and profiles, chemical tables, and statistical results; |

5.6 TASK 6 - PHASE | BASELINE RISK ASSESSMENT

Using existing data and data collected during the tasks,;described above, a Phase | baseline risk
assessment will be prepared for OUS6 to evaluate the potential risks to public health and the environment
in the absence of remedial action. The Phase | baseline risk assessment will provide the basis for

determining whether remedial actions are necessary. -

The risk assessment process will be accomplished in five general steps:

. identification of chemicals of*conc,evrh S

. Exposure assessment “

) Toxicity assessment ;

. Qualitative and-quantitative uncertainty analysis

. Risk characterization

The Phase | risk assessment will address. the 'botential public health and environmental impacts
associated with the site under the no-action alternative (no remedial action taken) based on the data
available. This assessment will'aid inthe preliminary screening site remedies based on the contaminants
of concern and the environmental- media associated with potential risks to public health and the
environment. ’

The objectives and description of work for each risk assessment step are described in detail in the
Baseline Risk 'Ass_es\sment: Plan for OU6, Section 8.0 of this work plan. The Environmental Evaluation
work plan is presented in Section 9.0 of this work plan.
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5.7 TASK 7 - DEVELOPMENT AND SCREENING OF REMEDIAL
ALTERNATIVES

Remedial Alternatives Development/Screening

This section identifies potential technologies applicable to the remediation of contaminated soils, wastes,
and groundwater at OU6. The identified technologies are based on the preiiminary site characterization
developed in Section 2.0. Identification and screening of technologi‘és, assembling an initial screening
of alternatives and identification of potential interim remedial actionsﬂwilklr be conducted while the RFi/RI
investigation is being conducted. However, the investigation of this operable unit is in its early stages
and thus remedial alternatives are only briefly reviewed in this*section. A more detailed evaluation of
the remedial alternatives of each IHSS will be performed as more data are collected. It is important to
recognize that additional phases of investigation may be required at some IHSSs prior to final screening
of alternatives. o

The process that will be employed to develop and evaluate alternatives for Operable Unit Number 6 is
similar to the EPA Superfund process for selecting remedial ,altérnatives. The Superfund Comprehensive
Environmental Recovery, Compensation.-and Liability Act of""?Q_BOZ:(CERCLA) process is described in
detail in Guidance for Conducting Remedial I_g\(ésﬁg’ ations and Feasibility Studies Under CERCLA (U.S.
EPA 1988a). The CERCLA process was adopted because it specifies in the greatest detail the steps that
should be followed for selection of remedial ‘alternatives. In addition, the IAG requires general
compliance with both Resource Conservation and Recovery Act (RCRA) and CERCLA guidance.

The steps followed to develop remediafion_ a_IternativéS for the IHSSs in OU6 are:

. Develop site remedial action objectives based on: chemical- and radionuclide-specific

standards (when “available); site-specific, risk-related factors; and other criteria, as
_appropriate. :

. Develop preliminary risk-based remedial action goals for affected media. Preliminary

) - remedial action b'goals will be applied as performance objectives (along with chemical-

™. ..,_sﬁec_iﬁc Applicable or Relevant and Appropriate Requirements {ARARs]) for evaluating
tﬁe:effebtiveness of specific technology processes identified as candidate components
of viable remedial action alternatives. Consistent with the National Contingency Plan
(NCP), preliminary remediation goals will be established ata 1 x 10® excess cancer risk
point of departure and at other intervals within the 1 x 10 to 1 x 10 decision range.
As the Feasibility Study evoives, preliminary remediation goals may be revised to a
different risk level based on consideration of appropriate factors including, but not
limited to: exposure, uncertainty, and technical issues.
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) Develop a list of general types of actions appropriate for the IHSS areas constituting
OU6 (such as containment, treatment, and/or removal) that may be taken to satisfy the
objectives defined in the previous step. These general types or classes of action are
generally referred to as “general response actions” in EPA guidance.

o Identify and screen technology groups for each general response action. For example,
the general response action for containment can be further defined to include the in situ
stabilization of contaminants in a form that is Jess mobile or immobile in the
environment. Other containment alternatives could consist of groundwater barriers,
such as slurry walls. Screening will eliminate those groups that are not technically
feasible at the site. ' : '

. identify and evaluate process options for each technology group to select a
representative process for each group uhder consideration. Although specific process
options are selected for alternative déveloprﬁent and evaluation, these processes are
intended to represent the broadér“rangé of options within a general technology group.
For example, a soil bentonite siurry wall. may-be selected as representative of vertical
barriers and would be used for technical a'h'd.lvcbst»v;comparisons.

. Assemble the selected "fepiésematwe_teéhnologies into potential interim response
actions for each IHSS, if appropriate;” o

o Assemble the’ sélgct’ed represéntaﬁve technologies into site closure and corrective
action alternatives for the IHSS areas comprising OU6 that represent a range of
treatment and containment combinations, as appropriate.

. Screen the assembled alternatives against the short- and long-term aspects of three
_broad criteria: ’effﬂec':’tive»ness, implementability, and cost. Because the purpose of the
" screening eValuatibn\._i,s'to reduce the number of alternatives that will undergo a
7 thorough and extensive analysis, alternatives will be evaluated in less detail than
. subsequent evaluations.

"Effectiveness” ié"an evaluation of the protectiveness of human health and the environment achieved by
a remedial alternative action during construction and implementation and after the response objectives
have been met. Evaluation of effectiveness in the short term is based on protection of the community
and workers, impacts to the environment, and the time required to meet remedial response objectives.
Long-term evaluation of effectiveness addresses the risk remaining to human health and the environment
and is based on the permanent destruction of, the decreased mobility of, or the reduction in volume of
toxic compounds achieved after response objectives have been met.
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“Implementability” is a measure of both the technical and administrative feasibility of constructing and
operating and maintaining a remedial action alternative. It is used during screening to evaluate the
combinations of process options with respect to site-specific conditions. "Technical feasibility” refers
to the ability to construct, reliably operate, and comply with action-specific (technology-specific)
requirements in order to complete the remedial action. "Administrative feasibility" refers to the ability
to obtain required permits and approvals; to obtain the necessary services and capacity for treatment,
storage, and disposal of hazardous wastes; and to obtain essential equipment and technical expertise.

Cost estimates for screening will be derived from cost curves, gene_:rié ‘unit costs, vendor information,
conventional cost estimating guides, and prior estimates madé for Rocky Flats and similar sites, with
modifications made for Rocky Flats Plant conditions. Absolute cost accuracy-is not necessary, but cost
estimates should have the same relative accuracy for comparison and screenihg. The cost estimating
procedures used during screening are similar to those that will be used during the later, detailed
alternatives analysis. The later, detailed analysis, hcwe_vér, will receive more in-depth and detailed cost
estimates for the components of each alternative. Th_e screehing cost estimates will include capital,
operating, and maintenance costs. The operating and' ‘maintenance costs will be calculated for the
lifetime of the treatment unit operation at the site. “Present-worth cost analysis will be used for
alternatives to make the costs for the various alternatives comparable.

Alternatives with the most favorable results from the composxte evaluation will be retained for further
scrutiny during the detailed analysis. Not more than 10 alternatives will be retained for detailed analysis
(including containment and no-action alternatives) At that time, it may be determined that additional
site-specific information or technology-specmc treatablhty studies are necessary for an objective detailed
analysis. Also, it will be necessary to ndentlfy and veﬂfy the action-specific ARARs that each respective
alternative will be required to meet: T

For the Phase | RFI/R| work- plan the appropriate level of alternatives analysis is the listing of general
response actions most apphcable to the type of site under investigation. General response actions are
defined as those broad classes of actions that may satisfy the objectives for remediation defined for
OUs. Table 5-1 provides a list and description of general response actions and typical technologies
associated with remediating soils, groundwater, sediments, and surface water. Table 5-1 also includes
a general ét‘atenﬁént regarding the applicability of the general response action to potential exposure
pathways. Not all of the-alternative response actions and typical technologies listed may be appropriate
for the IHSSs compl:ising 0OU6. Some will be discarded during the screening of alternatives.

The response actions outlined in Table 5-1 must be applied to the potential exposure pathways that will
be identified for OUB. The response actions can be capable of providing control over all or some of the
potential pathways. Partially effective response actions can be combined to form complementary sets
of response actions that provide control over all pathways.
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In general terms, potential human exposure may be avoided by prevention of contaminant release,
transport and/or contact. Thus, application of the response actions may be considered at three different
points in each potential exposure pathway: (1) at the point where the contaminant could be released
from the source, (2) in the transport medium, and (3) at the point where the contact could occur with
the released contaminant.

The existing data regarding the site hydrogeologic characteristics and potential soil and groundwater
contamination are not sufficient for implementing the screening procesé. The 1AG and this work pian
indicate that the following information will be collected during the Phase | RF| /Rl for the characterization
of the source and groundwater contaminants and for the prelimi_néry screening. of alternatives:

. Describe contaminant fate and transpovrtb Fs

- Collect and analyze soil ang grdundwater samples below and hydraulically
downgradient of potential release areas to evaluate contaminant spread

- Collect groundwater sampleé;at selected locations to evaluate contaminant
distribution 4

- Collect and analyze surface w‘ater, én”d.sediment samples at the Detention
Ponds : S S

- Collect sedimeht/su;facé soil samples in the creek/stream and beds
East Area Spray Field, Sludge Dispersal Area, Triangle Area, and Soil Dump
Area .

- Describeand ‘c,haracteri?.e hydrogeology beneath all IHSS areas

. Site physical characterization .~
- “Groundwater flow regime within the unconfined aquifer
- . Soil types and general engineering properties
<" .. Surface water flow regime
e Depth' to grohndwater and saturated thickness of aquifers of concern

These déta_, will- provide for a thorough comparative evaluation of the technologies with respect to
implementabiiity,\_effectiveness, and cost, and will allow for informed decisions to be made with respect
to the selection of"’prefe:r'red technologies. The FSP (Section 7.0) describes the methodology that will
be followed to obtain the required information.

Detailed Analysis of Remedial Alternatives

It is unlikely that sufficient data will be generated during the Phase | investigation to allow a detailed
analyses of remedial alternatives. The detailed analysis of each alternative will be performed when
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sufficient data is generated during the remedial selection process. The detailed analysis is not a
decision-making process, but it is the process of analyzing and comparing relevant information in order
to select a remedial action. Each alternative will be assessed against nine evaluation criteria, and the
assessments will be compared to identify the key tradeoffs among the alternatives. Assessment against
the nine evaluation criteria is necessary for the Feasibility Study (FS) and the subsequent Record of
Decision (ROD)/Corrective Action Decision (CAD) to comply with the CERCLA/RCRA ARARs. The nine
specific evaluation criteria are: '

. Overall protection of human health and the environment
. Compliance with ARARs '

. Long-term effectiveness and permanence.,

) Reduction of toxicity, mobility, or volume ’

. Short-term effectiveness

o Implementability

. Cost

. State acceptance

. Community acceptance

These criteria are described in the CERCLA EPA gu_idéh'cé document (U.S. EPA 1988a). The initial two
criteria are considered threshold criteria because-these alternatives must be satisfied before further
consideration of the remaining criteria. The néxt five criteria are considered the primary criteria on which
the analysis is based. The final.two criteria, state.and .community acceptance, are addressed during the
final decision-making process - after, completlon of the Corrective Measure/Feasibility Study Study
(CMS/FS). :

58 TASKS- TREA‘TAB;L:TY ‘STUDIES

This task mcludes efforts to provide techmcal support in the form of bench-scale treatability tests to the
Rocky Flats Plant ER Program: in the event that treatability studies are necessary or appropriate to
support | the OUG RFI/RI.

Treatability studie_§ are conducted primarily to: (1) provide sufficient data to allow treatment alternatives
to be fully developédand evaluated during the detailed analysis, and to support the design of a selected
remedial alternative; and(2) reduce cost and performance uncertainties for treatment alternatives to
acceptable levels so that a remedy can be selected. Treatability study requirements are developed
during the development and screening of remedial alternatives (Section 5.7) and include all available
data from the current study as well as prior studies.
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Numerous technologies that appear to be potentially applicable for treating QU6 will be screened for
treatability testing. The technologies selected for screening will be limited to those already commercially
established or which have demonstrated potential for processing spent solvents, radionuclides, oils, and
similar contaminants. Additionally, the technologies considered will be required to be readily
implementable (i.e., standard design package units available) within a short time frame. Innovative and
alternative technologies not meeting the above requirements will not be. considered.

Depending on the hydraulic properties of the unconfined aquifer considered for remediation, it may be
feasible to collect groundwater for treatment above ground. In-that case, the following technologies
have been identified for potential testing: VA

U Chemical Oxidation of Organics - Cherniéal oxidation is used to dégrade hazardous
organic materials to less toxic compounds. Oxidation systems, particularly those using
ultraviolet (UV) light, ozone, and hydrogen peroxide, are powerful tools for treating a
wide variety of common organic e‘ﬁvironméntal contaminants. Disadvantages are
similar to those for inorganic oxidation reduction: potential nontarget organics and
inorganics can produce undesirable side products and increase oxidant requirements.

) Granular Activated Carbon (G”A‘C) Adsorption of bfganics GAC adsorption is the most
fully developed and widely used technology fortreating groundwater contaminated with
organics. It is effective for the removal of a wide range of organics from aqueous waste
streams. Bench- scale testing consists of running a series of descriptive tests to
determine isOtherms:'for the grdundWater contaminants. GAC is typically regenerated
with a thermal process and the regenerataon process can be performed at either off-site
or on-site fac:lmes

. Reverse Osmosis'i- Reverse osmosis processes involve the use of semipermeable
:,,merpt;ranes By applying water pressure greater than the osmotic pressure to one side

*_of the membrane, watef is passed through the membrane while particulate, salts, and

: high molecular weight organics are retained. However, the retained, highly
_:_,v.;,__QCOncentrated solution (retentate) contains dissolved saits as well as the target

o .,,_contammants and requires further treatment or disposal.

. Air S’tripping - Air stripping is a proven technology for removal of volatile and
semivolatile contaminants from water. This process involves the transfer of
contaminants from a contaminated liquid phase to a vapor phase by passing the two
countercurrent streams through a packed tower. Air emission treatment is generally
required, with vapor phase activated carbon systems being the most commonly used
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process for this purpose, though other alternatives, such as oxidation and incineration,
exist. The vapor phase treatment unit is generally costly.

. Distillation - Distillation is a process that involves separating compounds by means of
their boiling point characteristics. The primary use of distillation is for reclaiming spent
solvents from industrial processes, and it is generally applicable only to rather
concentrated solutions. The process can be used to separate various volatile
compounds or to separate mixtures of organics intolight and heavy fractions. The light
fraction can usually be recycled or used as a boilef"feed, while the heavy fraction
requires further treatment. S

. Biological Reactors - Biological reactors utilize microorganisnis. to remove organic
contaminants from the water. Most organic contaminants can be biologically degraded
by introducing the appropriate microorganisms. High concentrations of some organics
and the presence of metals méy'.:‘provze’ toxic to the organisms, however, and
pretreatment may be required. Several types of aerobic reactors exist, including
activated sludge systems, trickling filters;“rotéting biological contactors, and immobilized
cell reactors. In general, these methods g‘e’ne@t’ejlarge amounts of sludge, requiring
disposal. SR h

U Sorption of Radionuclides - éorption"of indrganics, metals, and radionuclides is a
standard technique for rerﬁo_yal ‘and concentration of these contaminants from
wastewater. Cbmmoh and proVen sorption processes include ion exchange and GAC,
while less-proven téch"niques involve the use of activated alumina, bone char, and
proprietary-sorption media. The sorption media are generally chemically regenerated,
which results.ina concentrated side stream requiring further treatment or disposal. lon
exchangé and GAC sorbants are addressed separately, elsewhere in this subsection,

_while the use of activated alumina and bone char are discussed below.

. " Activated alumina is a porous form of aluminum oxide with a large surface area. For

_removal of agqueous contaminants, activated alumina is typically used in a column

éimi!gr to that for on exchange. It has been proven successful in the removal of
"'arse‘n’ic and fluoride from groundwater (Rubel 1980). More recently, activated alumina
has Shown‘promise in absorbing plutonium from a low-level wastewater effluent at the
Hanford Site (Barney et al. 1989). In the same study, plutonium adsorption on bone
char was the most rapid and gave the highest decontamination factors. Waste-stream-
specific laboratory testing would provide valuable information on the suitability of these
sorbents for low-level radionuclide removal.
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. lon Exchange of Radionuclides - lon exchange processes are used for a wide range
of water treatment application, including commonly recognized systems such as
demineralizers and water softeners. The goal of an ion exchange system is to remove
undesirable ions of a certain type(s) from a solution and replace them with more
acceptable ions. Radionuclides are commonly removed from waste streams at nuclear
facilities using ion exchange.

lon exchange resins, particularly anion exchange resins, have been used to recover
uranium from mine run-off water for many years. Extensive studies on the laboratory
scale report removal of uranium from natural waters as high.as 99 percent (Sorg 1988).
A small full-scale ion exchange system was. capable of removing uranium from drinking
water supplies to as low as 1 ug/l (Jelinek 1988). lon exchangé resins are typically
rechargeable; however, the resins used in radioactive applications are generally only
used once and are then disposedbt-v’as solid-waste. Although published information
in the removal of plutonium from natural. waters by ion exchange has not been found,
there is indication that ionized plutoh:ium‘is removable using this technology (Marston
1990).

In cases where collection of groundwater is’ not feasnble or practlcal the following technologies have
been identified for potential testing: fA ’

. In Situ Biological Treatment - Depénding on the effective porosity of the soils, in situ
biological treatment may be feasible. In situ biological treatment of groundwater
involves.-the stimulatioh ‘of -biological growth in the contaminated zone in order to
reduce the contarhinant concentrations. Microorganisms that can use some or all of
the contaminants as substrates will normally exist in a contaminated environment. The
micrrganiéms are stimulated to increase their biological growth and consumption of

: ”’"'@::ontamina_nts thrdugh addition of essential nutrients. Aerobic treatment systems also
_/ require the introduction of oxygen. In situ treatment is dependent on geological and
. hydrological conditions. The process is relatively inexpensive.

e “Vaclum Extraction - Volatile contaminants can be removed from soil using vacuum
extraction, which is an in situ treatment technology that involves the air stripping of
contaminants by inducing a vapor fiow through the soil. Since this technology involves
the transfer of contaminants to the vapor, air emission treatment is generally required.
The efficiency of the process is highly dependent on geologic conditions, and would
tend to be ineffective in low-permeability materials.
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In cases where contaminants are entrained in soils, the soil (such as surface soil) is accessible, and the
contamination is of limited areal extent, the following technologies have been identified for potential
testing:

) Solidification/Stabilization - Solidification is a process in which contaminants are
mechanically bound to solidification agents, reducing their mobility. This produces a
solid matrix of waste with high structural integrity. - Stabilization usually involves the
addition of a chemical reagent to react with the contaminant, producing a less mobile
or less toxic compound. Solidification and stabilization are frequently used together
and are a well-established method for reducing the mobility and. toxicity of hazardous
wastes. This process generates large volumes of solidified materials,requiring disposal.

. Vitrification - The vitrification process involves heating the waste matrix to a very high
temperature and either combining"the'matrix with molten glass or heating the matrix
until it melts. Once cooled, the rholte’n"-ma’s"s solidifies into a stable, noncrystalline solid
resistant to leaching of inorganic, metal, and radionuclide contaminants. Organic
components are destroyed by pyrolysis. V"Thev process can be conducted either in situ
or off site; however, the process.is generally expensive.

. Physical Separation - Soil contaminants are often found to be associated with particular
size fractions of soils, most btten fine:panicles. In these cases, fractionation of the soil
based on particlé size can be effective means of reducing the volume of the material
that requires further treatment. “The processes used for soil fractionation include
screening, classification; flotation, and gravity concentration.

. Soil Washing - Soil washing is based on the principle of contaminant removal from soil
by washing with tWoliquid solutions. Washing agents include water, acids, solvents,
":s,urfactants;’a.nd chelators. With the selection of appropriate washing solutions, soil

" -:f"Washing technology can potentially be used to remove organic, inorganics, metals, and
radionuclides. The wash solution containing the contaminants will require treatment

~, and/or disposal.
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5.9 TASK 9 - REMEDIAL INVESTIGATION REPORT

An RFI/RI report will be prepared summarizing the data obtained during the Phase | field work and data
collected from previous and ongoing investigations. This report will:

AE Sgp T mE W) WY an B el B ny

Describe in detail of the field activities that serve as the basis for the RFI/RI report.
This will include any deviations from the work plan that occurred during implementation
of the field investigation. A

Discuss site physical conditions. This discussion will include surface features,
meteorology, surface water hydrology, surficial and subsurface geology, groundwater
hydrology, demography and land use,-and ecology.

Present site characterization results from all RFI/Rl activities at OUS to characterize the
nature and extent of contamination.-. The media to be addressed will include
contaminant sources, soils, sediments,. groundwater, surface water, air, and biota.

Discuss contaminant fate ‘and. transport. This discussion will include potential
contaminant migration routes, contaminant persistence, chemical attenuation processes

and potential receptors.

Present a baseline risk assessment." The risk assessment will include human health and
environmental -évaluations. '

Present a summary of the findings and conclusions.

Identify-data needs for later phases of this investigation.
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7.0
FIELD SAMPLING PLAN

7.1 BACKGROUND AND SAMPLING RATIONALE
7.1.1 Background
The objectives of the Phase | RCRA Facility Investigation (RFI#)»fR__e_rﬁediglw "lrivestigation (RI) are:

To characterize the physical and hydrogeologlc setting of the lndNIduaI Hazardous
Substance Sites (IHSSs)

L

To assess the presence or absence 6f contamination at each site

L

To characterize the nature and extent of pdhtamination at the sites, if present

Within these broad objectives, site- specmc data needs have been identified in Section 4.0. The purpose
of this section of the work plan is to prov'de a Fneid Sampling Plan (FSP) that will address the data
needs and data quality abjectives. The FSP developed in this section is based on the requirements of
the IAG Statement of Wor:kf*'fo‘rv"'@bé“r-ﬁabfe Unit 6 (OUG) and the data needs developed in Section 4.0.
it is important to recogniz'é th’ét addiﬁon‘ét‘ phases of investigation and risk assessment may be required

analytical data "or samples coliected near the IHSSs. Little or no informatlon exists specmc to the
physical. charaw teristics of the srtes except for some of the A- and B-series ponds, or the nature and
extent of the. contammatton # pfesent

One of the objectiv'é’s of th’é RFI/RI is to assess the presence or absence of contamination in the
groundwater, surface wét‘éf, and soils at the sites. A stepped approach as outlined in the IAG will be
used in Phase | to achieve this objective. This approach requires an iterative process involving
continuing reassessment of the site condition as the data are obtained. Based on this process, the
subsequent field sampling program may be modified to collect more representative data for each IHSS.
This FSP describes this stepped process.
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7.1.3 Modifications to the IAG Plan

Several sampling and analytical activities described in the IAG have been modified in this FSP. These
modifications, listed below, have been made so that each |HSS can be better evaluated during the
Phase | investigation. Modifications to the Phase | sampling program are presented first followed by
the modification to the Phase | analytical program.

Sampling Program Modifications

1) Both the Triangle Area (IHSS 165) and the Old Outfall (IHSS 143) appear to. have been modified
since waste disposal activities ceased at these locations. Fill has beerf'ad,ded (origin of the fill
unknown) and buildings have been constructed on'the Old Outfall after waste disposal activities
were discontinued. As much as 8 to 10 feet: of fill may exist over the original surface. In
addition, about 6 inches of surface fill has: also been placed over parts of the Triangle Area. The
Field Sampling Plan has been modified so that the surface soil sampling specified in the 1AG
can be taken from the original surfaces of these umts ‘This will entail using borings to drill down
to the original land surface so that samples can’ ‘be collected at and below this surface.
Composite samples of the fill wzll also be collected to determine if any contamination is present.
The modifications to this sampling prpgram are_ descr;bed in subsections 7.2.3 and 7.2.5.

2) Two-foot composite samples will not be used for volatile or semivolatile organics analysis at the
Triangle Area (IHSS 165) or Trenches (lHSSs 166). Instead, discrete samples will be collected
at two-foot mcrements for analy3|s Composrte samples are not appropriate for analysis of
organic compounds since’a srgnrfrcant portion of the volatiles present in a sample can be
volatilized durmg compcsmng of a“sample.

3) The sorl gas survey at the Trlangle Area (IHSS 165) will be conducted on a 100-foot offset grid
If hot spots are detected, the size of the grid

4) One-of the wells proposed in the Triangle Area (IHSS 165) will be drilled 20 feet into bedrock.
The well- lthm the PSZ will be screened in the first sandstone zone in the bedrock, if
encountered. - At th}ere is not a sandstone zone in the boring, the well will be completed in the
saturated alluvium. The purpose of the bedrock well is to confirm bedrock geology in this area
and identify contamination, if present.

5) One well will be installed to monitor the saturated alluvium downgradient (east-southeast) of
IHSS 166.2 (Trench B). It is suspected, based on the local topography, that Trench B may be
near a groundwater drainage divide. Groundwater flow to the north from the trenches is
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monitored by several wells while no monitoring wells exist to the east. The purpose of this
additional well will be to provide data on possible groundwater contamination adjacent to this
trench and in the eastward flow direction.

Five sediment samples are to be collected in each A-series and B-series pond as proposed in
the IAG. However, three of the five locations have been changed so that more representative
samples of the pond sediment can be obtained. The flve Iocatlons proposed in this Phase |
FSP are:

. In the deepest portion of the pond,
| In the pond, five feet from the inlet, and*’”
o At three randomly selected locations within the pond.

The samples to be collected at the three-random lzeeetions are the locations which have been
changed from those specified in the IAG. “These random samples will provide pond sediment
data that can be statistically averaged, while the sediment samples collected from the deepest
part of the ponds are likely to prowde worst case concentratlons These average and worst
case concentrations can then: be used to- bener charatterize the extent and nature of any

. contamination in the ponds and provnde ‘more useful data for the Phase | baseline risk

assessment. The three original sampimg Iocatnons specmed in the IAG would provide non-
random data that cannot be used in statnstical analyses.

Surface and subsu’i;fa,cev sempies will be coll'ected in the North, Pond and South Area Spray
Fields (IHSSs 167.1, 167. 2:":and"' 167:3)-on 100-foot grids. Since homogeneous liquids were
sprayed across. the spray flelds the 100 foot grid should adequately characterize the nature and
extent of contammatlon if. present In addition, two sediment samples will be collected in the

contamipation.

rface and subsurface soil samples will be collected on a 200-foot grid from the East Area
Sp y Field (IHSS 216. 1) The purpose of these additional samples is to evaluate the presence
or absence of contamination in that area. The rationale for this sampling is that if contamination
is not found, then::,thns IHSS may be removed from further phases of the RFi/Rl process.

Four Phase | background sediment and surface water samples will be collected in the drainage
area west of Walnut Creek and the existing landfill. Two of the samples will be collected along
Walnut Creek west of the Plant security area and one from Walnut Creek immediately east of
Highway 93. One sample will be collected west of Highway 93. The water samples will be
collected quarterly for one year. These data, along with other site background data, will be
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10)

11)

12)

Analytical Program Modifications

1)

2)

used to: (1) characterize the surface water quality upgradient of the IHSSs so that contaminant
concentrations measured adjacent to the IHSSs can be evaluated to determine if they are
characteristic of upgradient (background) conditions or represent contamination from an IHSS
or other source; and (2) establish preliminary baseline water quality data for Walnut Creek.

IHSS 156.2, the Soil Dump Area, has been moved from Operable:Unit No. 14 into OU6. The
field sampling plan for this unit will consist of surface and subSu-r’face samples taken on a 150-
foot grid and one well installed in the first sandstone in the bedrock if encountered within the
boring drilled 20 feet into bedrock. ’ ’

Two additional sediment samples will be collected. in ’South Walnut Creek“‘between the PSZ
fence and Building 991 to characterize potential contamination upgradlent of South Walnut
Creek. T

Five bedrock wells proposed for the Si’it:e-wia‘ea,Geol'oﬁgical Characterization Program will be
installed in the vicinity of North Walinut Creek'd_g‘riﬁg the OUS6 investigation. The purpose of
these wells is to characterize the bedrock in the vicinity of the A-series ponds.

Soil samples from the preexisting surfgc'e (below the fill) of the Triangle Area (IHSSs 165) will
be analyzed for metals-4s Well as for redjoéctive elements. This should provide more specific
data on the potenti,al:fof"'metaleiscontaminétipb at this site. Metal analyses have been added to
this site because tbe wastes that-were. placed in this area may have contained metals, and for
consistency, smce the groundwater manitoring program calls for analysis of metals in wells near
this IHSS.

A gamrme adnatton scan wnH be conducted by EG&G or its contractor on each of the sediment
sample collected from the location at the deepest portion of the A and B series ponds.
Sedlment samples at these locations will be collected from the sediment core at five-centimeter
' The rationale behmd this analysis is to evaluate whether contamination may exist in
thmly stratmed. Iayers and to provide additional data to characterize pond sediment.

The IAG specif»:i’é“s that water and sediment samples be analyzed for soluble and insoluble
radionuclides and metals. For the purposes of this Phase | investigation, each of the water
samples will be filtered, with both the fiitered and unfiltered aliquots analyzed for the specified
metals and radionuclides. The filtered samples will provide data on the dissolved constituents
and the unfiltered samples will provide data on the total constituent concentrations. Also, water
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samples (both filtered and unfiltered) and sediments will be analyzed for both plutonium
isotopes (239/240). This is consistent with the existing Rocky Flats analytical methods.

4) Several analyses have been added to the Phase | analytical program to assess chemicals of
interest in the Environmental Evaluation. Groundwater from wells at the Triangle Area (IHSS
165), Trenches A, B and C (IHSS 166) and the North and South A’(ﬁea Spray Fields (IHSSs 167.1
and 167.3) and one-half of the sediment samples collected i:n'Walhut Creek will be analyzed for
TCL pesticides/PCBs. All surface (0-2 inches) soil samples":takenv in OU6 and sediment samples
collected in Walnut Creek and the Ponds will be analy;iedffér .Iqtal' organic carbon (TOC).

7.2 INVESTIGATION PROGRAM

This section describes the Phase | investigation program"?or the IHSSs within OU6. For each IHSS, the
tasks listed are generally divided into office activifi':es* prior to.field sampling (Step 1), field screening
activities prior to sampling (Step 2), field samplmg actrvatres (Step 3), and groundwater monitoring well
installation and sampling (Step 4). As part of the fleld sampling program, data from the site-wide
monitoring program will be used as appropriate to add to, ‘or substitute for, the data collected during
the Phase | investigation. The sites in OU6 are-1HSS 141 - Sludge Dispersal Area, IHSS 142.1.9, 12 -
A and B Series Detention Ponds, IHSS" 143.20id Ouﬁall 1HSS 156.2 - Soil Dump Area, IHSS 165 -
Triangle Area, IHSS 166 - Trenches A, B and C,,,:_IHSS#:J 67 “'North, Pond, and South Area Spray Fields,
and IHSS 216.1 - East Spray Fields - North Areab:"Fo’r‘ reference, the Phase | investigation programs for
each IHSS are summarized below. A number ‘of standard operating procedures (SOPs) will be used
during the investigation. The SOPs‘are crted in this sectron and discussed further in Section 11.0 of this
Phase | work plan. ' ;

7.2.1 IHSS 141 - Sludge Dispersal Area

Step 1 - Radiaﬁbn. u-rvey :

A radratren survey will be performed over the areas affected by IHSS 141 (see Table 7-1). The radiation
readmgs ‘will be taken on a 25 ft. grid according to the procedure described in SOP 1.16 (Field
Radiological Measurements) If hotspots are detected, the size of the grid will be reduced in that area
to locate the radiation. source The results will be plotted and contoured on a map. The Phase | survey
will be conducted using a side-shielded field instrument for detection of low energy radiation (FIDLER)
and a shielded Geiger-Mueller (G-M) pancake-type detector.
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Step 2 - Surface Soil Sampling

Surface soil samples will be collected to a depth of 2 in. on a 25 ft. grid over IHSS 141 (Figure 7-1)
according to the procedures in SOP 3.8, Surface Soil Sampling. Surface soil samples will also be
collected from hotspots located during the radiation survey. Grid points located in paved areas (road)
or under buildings within this IHSS will not be collected. A discussibnv:.éf the analytical program for
these samples is contained in subsection 7.3.

Step 3 - Monitoring Well

One monitoring well will be installed downgradient of IH'SS""141 (Figure 7-1). The focation of the well
will be selected after completion of the Step 2 activitiés a’hd after a review of the geologic conditions
at the site. The proposed well location will be submltted to EPA and CDH for review and approval prior
to its installation. This well will be screened to momtor the saturated alluvium. It will be drilled
according to SOP 3.2, installed according to SOP 3.6,__§nd developed according to SOP 2.2. Following
development, the well will be sampled according to SOPs. 2. 5°and 2.6. The Phase | analytical program
for samples collected from this well IS contalned in Sectnon 7 : The results of the first round of

7.2.2 IHSS 142.1-9,12-Aand B Senes Betenhon Ponds

Step 1 - Review Existing Data

drainage as part of ongomg momtorlng actlvmes at the Rocky Flats Plant. The sampling locations,
methodology, analytical parameters and results from this monitoring will be reviewed prior to Phase |
activities to asse tential ‘overlap between programs. Data coliected during these ongoing
monitoring ac"f%v may satlsfy the requlrements of this QU6 program and will be utilized, if appropriate
(Table 7-2) Also, as specmed m the IAG, the 1986 Rockwell International report entitled "Trends in the
Rocky Flats Surface Water Momtonng" (U.S. DOE 1986a) and other data pertaining to these ponds will
be submitted-1o the EPA and QDH.

Step 2 - Surface Water and Sediment Samples

Five surface water samples will be collected from each of the four A-Series Detention Ponds and the
five B-Series Detention Ponds and IHSS 142.12. At least one of the five water samples from each pond
will be taken from the deepest part of the pond. As specified in the IAG, stratification of the water
column at this location will be identified through temperature and/or dissolved oxygen measurements
taken according to SOP 4.8. If stratification of the pond is identified, grab water samples will be taken
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from each vertically stratified zone. The second water sample from each pond will be collected from
within 5 feet of the inlet of the pond. The third water samples from each pond will be taken within 5 feet
of the pond spillway. The other two sampling locations will be randomly selected based on the size of
the pond at the time of sampling. The surface water sample collected at each location will consist of
a composite sample from the entire vertical water column, except for the grab samples at the deepest
sampling location (described above). Samples will be collected accovrd:ing“ to SOPs 4.1, 4.2 and 4.8 as
they apply to pond water sampling. ;S

Five sediment samples will be collected from each of four A- Senes Detentlon Ponds the five B-Series
Detention Ponds and IHSS 142.12 (Figures 7-2 and 7-3). One of the five. sedlment samples will be
collected from within 5 feet of the pond inlet. The second sediment sample ‘will-be taken from the
deepest parts of each pond. The other three samples v‘?lll;be taken at random locations within the area
of the pond as it exists at the time of sampling. All :»éegiment samples will represent the entire vertical
column of sediment present at each location. If eedirﬁent depth is greater than 2 feet, 2-foot composite
samples will be collected. Sediment samples will be g’eoleglbally logged according to SOP 3.1.

In addition to the above samples, grab sediment samples wull be collected from discrete vertical intervals
in the sediment core taken from the deepest part-of the pond Theése sediment samples will consist of

composite samples collected at 5- centlmeter mtervals m thls core. Each of these samples will be
analyzed by a gamma radiation scan.

Sediment samples will also be collected along Walnut Creek from adjacent to Building 118 to Indiana
Street (Figure 7-4). These’ stream sedlment samples ‘will be collected within the stream at points that
are conducive to the collectlon of seditment.--The sample at each location will consist of 2-foot
composite samples taken to. the depth “of the first gravel layer below the sediment. [f the sediment is
thicker than two feet then .:two-fept composite samples will be collected. The following tabulation
provides the number'"of---»-squnel'es tliét:::_gvill be collected from several sections of Walnut Creek. The
sediment sample frb‘ﬁ'w'"eacll"bf these sg;éam segments will be collected at approximately evenly spaced
intervals. o

: Number of
. Interval Sediment Samples
North Waant*-C}reek‘Between Pond A1 and Building 118 7
South Walnut Creek Between Pond B-1 and the PSZ 4
One Sediment Sample between each of the Detention Ponds 7
Between Pond A-4 and Confluence of South and North Walnut Creek 4
Between Pond B-5 and Confluence of South and North Walnut Creek 4
Between Confluence of South and North Walnut Creek and Indiana Street 4
South Walnut Creek between the PSZ and Building 991 2
Phase { RFI/RI Work Pian - Walnut Creek Priority Drainage Final Draft
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The approximate locations for the above sediment samples are shown in Figure 7-4. All sediment
samples listed above will be collected according to SOP 4.6 and the SOP Addendum (SOPA) to SOP
4.6 in Section 11.0 of this document. The chemical analyses that will be performed on these samples
are presented in Subsection 7.3. Only one-half of the sediment samples will be analyzed for
pesticides/PCBs.

In addition to the sampling within OUB, four sediment and surface w'atef samples will be collected west
of OUS6 to provide background information on Walnut Creek. Two sedlment and surface water samples
wili be collected along Walnut Creek west of the Plant secunty area One sediment and surface water
sample will be collected from Walnut Creek immediately east-of H|ghway 93 near its crossing of the
South Boulder Diversion Canal. One sediment and eurfa_ce water sample will‘be collected west of
Highway 93. The samples will be coliected according :tp?SOPs 4.1, 4.2 4.3 and 4.6. The background
water samples will be collected quarterly for one yéal;-.”"v

Step 3 - Monitoring Wells

Two monitoring wells will be installed immediately downgrad'i:en,;t_: df:ieach dam at Pond A-4 and at Pond
B-5 for a total of 4 wells (Figure 7-2 aﬁd Figufe ?"3)‘ -The weIIs':WiII be constructed within the original
stream channel according to SOP 3.6 and, will momtor the saturated alluvium. Following development
of the wells according to SOP 2.2, the wells, wnl be sampled according to SOPs 2.5 and 2.6. Results
of the first round of sampling will_be reported in the Phase | Rl Report. The wells will be sampled
quarterly for one year. The analyncal program for samples from these wells is discussed in
subsection 7.3. » S

Five bedrock momtonng weHs wﬂl be mstalled in the North Walnut Creek area to further characterize the
bedrock and to determine if the Arapahoe No. 4 sand is present in this area. These wells are planned
for installation durifi the Site-wuie Geoiogic Characterization program; however, if the OUB investigation
precedes the’ Slte-WIde pragram theh-the wells will be instalied as part of the QUG field program. The
five wells will be installed in the approximate locations shown on Figure 7-4 to depths ranging from 80
to 120 feet ccordmg to SOP 3 6 and will monitor the Arapahoe No. 4 sandstone, if present. Following
development _,f the ‘wells accordmg to SOP 2.2, the wells will be sampled as part of the Site-wide
monitoring program W|th results reported in that program.

7.2.3 IHSS 143 - Old Outfall
Step 1 - Radiation Survey

A radiation survey will be performed over the area affected by IHSS 143 according to SOP 1.16. The
radiation readings will be taken on a 10-foot grid (Table 7-3). If hotspots are detected, the size of the

Phase | RFI/Rl Work Plan - Walnut Creek Priority Drainage Final Draft
Rocky Flats Plant, Golden, Colorado April 4, 1831
22B06E/R2.7 04-03-91/RPT/3 Page 7-18



L1-L 9bed €/1dY/18-6Z-€0 €-L°12Y/380922
0pRIOI0D 'UIP|OD ‘IuUe|4 51814 Adooy

1661 ‘v |Hdy
euQ feuly abeuIBiQ AJlIOUd X391D INUBAA - UB|d YIOM /14 | 98B
a|qeoyddy 10N - YN
m::on __8 c::& = o I 0
€ Aans woly | jo aydwes S_manoo Ewwo,a ] :o:m:_ES:oo ] ¢c_E52wo Suydwes |4
19Ae] |1} BY} MOJBq 199} Z O) PUBIXS JIIM ﬂoaﬁoc uonelpe:
LL Budweg ‘suojjes0| eoeuNS Se swes vca __Ow __o 109} om) doy wN:.BoEm;o Buydwes jos aoeunsqng
abeueip Buoje pue w sjodsioy co:w_ue ncm.n_",.
LL ‘sjodsioy pue pub y 0z - aus aunug UOHBUILBILOD @0BUNS 8ZUdjoRIBYD Bujidwes jjos aoeung
wN pub Yy 01 - 8ls auuz ﬂoam«..c,:..en:m_uﬂ..&moﬁ_ T Aamns uoneipey
Suof1e00" 7 7 77 -
1o sajdweg uoneso] asoding Aungoy
JO JoquinN

V3HV TIv41Nn0 4o - evl SSHI
NOILVOILS3IANI | 3SYHd

€-L 31avl



grid will be reduced in that area to pinpoint the radiation source. The resuits will be plotted and
contoured on a map. The survey will be conducted using a side-shielded field instrument for detection
of low energy radiation (FIDLER) and a shielded Geiger-Mueller (G-M) pancake-type detector.

Step 2 - Surface and Subsurface Soil Sampling

Surface soil samples will be collected to a depth of 2 inches below lhe" ':existing ground surface at the
central location of all areas identified by the radiation survey as havmg above -background radiation
levels. These samples will be collected according to SOP 3 8 -

The Old Outfall is an area where fill has been placed since waste discharge ac{i’vme::sﬁ’c:eased at this site.
Fill thicknesses may vary from 0 to 10 feet. Since tl}e’apéa of interest is the pre-fill ground surface, it
will be necessary to drill through the fill to collect sambleé from the original ground surface. Soil borings
in 1HSS 143 will be drilled on a 20-foot grid, eg(éep‘tlundel’*:l:_luildings, to a depth of 2 feet below the
original pre-fill surface (see Figure 7-5). One sa';’nple wili'be. collected from the top of the prefill surface
to 2 inches below the pre-fill surface. The second sample will be collected from 2 inches to 24 inches
below the preflll surface. Composne samples will be collected from the entire vertical section of the

above borings, one boring will be dnlled ;us east of the east culvert and sampled similar to the above
borings (see Figure 7-5). L

7.2.4 IHSS 156.2 - Soil Dump Area

Step 1 - Review Aenal Photographs and Preweus Radlanon Surveys

Aerial photographs will be"'eval‘uated to identify the extent of the Soil Dump Area (Table 7-4). Previous
radiation survey,g.:.azef“the-v'azzea,'"includ:lhg the plant-wide flyover survey, will be reviewed to identify if any
radiation hot§ ent. .

Step 2 Surface Soil Samples and Soll Borings

Surface soil sak\'r'hpl_eg:wul __b‘é géllected to a depth of 2 inches on a 150-foot grid over the Soil Dump Area
(Figure 7-1). Surfa:‘:"ée-usoilﬁsamples will be collected according to SOP 3.8. Soil borings will be drilled
3-feet into the undisturbed soil beneath the sail piles on the same 150-foot grid according to SOP 3.2,
Samples will be taken continuously in these borings and will be composited from each 2-foot interval.
These samples will be analyzed for radioactive elements (see subsection 7.3).
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During sampling a soil classification survey will be completed in the Soll Dump Area for use in the
Environmental Evaluation. Several samples may also be collected from 0 to 2 feet for grain size
analysis.

Step 3 - Monitoring Well

One monitoring well will be instalied in this IHSS to monitor groundwa'térfﬁnderlying the Soil Dump Area.
The well will be located in the western part of the unit (Figure 7-_1=§".' The well will be drilled 20 feet into
bedrock. If a sandstone zone is present in the boring, then the v_véii’wi!_l be. completed to monitor the
sandstone layers. The purpose of this well is to confirm bedfock gedlogy_‘énd to characterize the
presence of contamination in this area, if present. The wellwill be drilled according t6 SOP 3.2, installed
according to SOP 3.6 and developed and tested according'to SOP 2.2. During slug testing of this well,
special attention will be directed towards characte‘rizihg this stratigraphic sandstone lenses in the
bedrock, if present. Following development, the weu ‘will be sampled according to SOPs 2.5 and 2.6
The proposed analytical program for samples from these wells is contained in subsection 7.3. The
results of the first round of sampling will be reported in the Phase i Rl Report. This well will be sampled
quarterly for one year. : ‘

7.2.5 IHSS 1865 - Triangle Area

Step 1 - Review Aerial Photographs

Aerial photographs from 1953 1964 1969 and 1971 will be re-evaluated to identify the extent of the
disposal area (Table 7-5); The aerial phctographs suggest that the site extends farther to the north, east
and west than is presently- mapped_: Additional studies conducted on or near the Triangle Area after
preparation of this workt:bta_r_l_ wil qtéo be evaluated. These include investigations currently planned for
Operable Unit 2 and-the. invééﬁgaﬁdn planned for IHSS 176 (S & W Contractor Storage Yard), which
partially overlaps this"area, Also dunng ‘Step 1 any reports or documents concerning the radiometric
surveys conducted from 1975 to 1983 and any cleanup activities at this site will he submitted to the EPA

Step 2 - Radié*ti-oq_‘;hd Soil Gas Surveys

A radiation survey will b'é'berformed over the Triangle Area on a 25-foot grid, excluding the PSZ fence
area, (Figure 7-1) according to the procedures specified in SOP 1.16. If hotspots are detected, the size
of the grid will be reduced in that area to locate the radiation source. The results will be plotted on a
map and contoured. The survey will be conducted using a side-shielded FIDLER and a shielded G-M
pancake-type detector.
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4

A real-time soil gas survey will be conducted over the Triangle Area, excluding the PSZ fence area
(Figure 7-1) to evaluate the presence of organic volatile compounds. Soil gas sampies will be taken on
a 100-foot offset grid according to the procedures described in SOP 3.9. If organics are detected, the
size of the grid will be reduced in that area to locate the organics source. The probe will be driven two
to four feet into the soil, below the fill, if possible, to collect the sample ‘The soil gas samples will be
analyzed for carbon tetrachloride, trichioroethene (TCE), dlchloromethane acetone, 2-butanone,
tetrachloroethene (PCE), 1,2-dichloroethane (DCA), chloroform ,and toluene. Analytical peaks of
compounds for which the gas chromatograph (GC) is not calibrated witl* be noted. The soil gas survey
will be conducted using a portable GC. The analytical prcgram for thls soll gas survey is further
discussed in Subsection 7.3.2. '

Step 3 - Soil Cores, Surface Soil Samples and Soil B_.o"ﬁngé

Soil cores will be collected on a random basis tg conflrm the Fesults of this survey. One soil core will
be collected for every 25 soil gas samples at the same depth as the soil gas samples. In addition,
surface soil samples will be collected at the locations of volatlle organic or radiation plumes, if detected.
The surface soil samples will be taken at the surface of the fill matenal and at the original ground surface
according to the procedures descnbed in SOP 3 8

During sampling, a soit classification sur\}‘ey "WiH‘ \b_:e’:comp'leted at the Triangle Area for use in the
Environmental Evaluation. Several samples ‘may also be collected from 0 to 2 feet for grain size
analysis. h W

If plumes are identified- by the sonl gas sm Y, ‘soil bonngs will be utilized to transect the plumes. At

each plume area one sonl bonng wm be placed ‘at the location of the highest soil gas reading and two
borings will be dnlled downgradlent of that ponnt Three bonngs will be placed at up to three areas

of 9 borings.for |s" area.” The soll banngs will be drilled 3 feet into weathered bedrock according to
the procedures described in’ SOP 3.2. Samples will be taken continuously in these borings. Discrete
samples’ A |II""-be collected from every 2-foot increment and analyzed for organic compounds as
described ifr 8l bsectton 7.3 Samples will be composited from every 6-foot interval and analyzed for
radionuclides as deschibed insubsection 7.3.

Step 4 - Monitoring Wells

Two monitoring wells will be installed within this IHSS to monitor the groundwater in the Triangle Area.
Two locations have been tentatively selected on the north side of the triangle area where there are
currently no wells present (Figure 7-1). One of these wells will be located east of the PSZ fence, and
the other well will be located within the PSZ. Final locations for the Phase | wells will be selected
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following a review of the existing well locations at the time of the investigation. The wells will be drilled
according to SOP 3.2 and installed according to SOP 3.6. The well west of the PSZ fence will be drilled
20 feet into bedrock. If a sandstone zone is present in this boring, then the well will be completed in
the sandstone. If the sand is not present, the well will be completed in the saturated alluvium. The well
east of the PSZ fence will be completed in the saturated alluvium. The wells will be developed
according to SOP 2.2. Following development, the wells will be sarrg_pléd“according to SOPs 2.5 and
2.6. The proposed analytical program for samples from these wells i§ contained in subsection 7.3. The
results of the first round of sampling will be reported in the Phase l Rl Report These wells will be
sampled quarterty for one year. S

7.2.6 IHSS 166 - Trenches A, B and C

Step 1 - Review Aerial Photographs

Aerial photographs from 1964 and 1969 will bé"‘rev-eii‘aiﬁated to identify the extent of the trenches
(Table 7-6). The dimensions and locations of the trenchés,_wiﬁ*bg measured from the aerial photographs
and used for preliminary locations for the geophysical surveys.

Step 2 - Geophysical Survey

Surface geophysical techniques will be utlllzed to estnmate the location and lateral extent of Trenches
A, B, C Electromagnetics (EM') methods will: be employed Electrical conductivity variations are
expected between the undisturbed sonls and rock and those areas disturbed by trenching and sludge
deposits. EM methods prowde a raprd means of measuring the electrical conductivity of subsurface soil,

rock, and groundwater AnalySIS of conductlvxty variations should allow the trenches to be mapped.

The EM method involves: mductton of electrical current into the earth. A time-varying magnetic field is
generated b_ 'a Jtransmitter coil mductmg a current into the ground. This primary field induces a
secondary: field that i is measured by a receiver coil. Changes in magnitude and phase of the individual
currents: are onverted to voltages and output in ground conductivity values. These values are then
vanauons across the site.

The EM survey will be con_dUbted over the suspected trench locations. Sufficient data will be collected
to obtain "background level" conductivities. General EM line locations are shown in Figure 7-6.
Approximately 4,500 feet of EM data will be collected utilizing a 10-foot station spacing. This spacing
will allow good resolution of trench lateral extent.
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A geonics EM-31 ground conductivity meter will be used for the EM data collection. Data will be
collected in the horizontal dipole mode, which provides depth penetration to nine feet, and the vertical
dipole mode, which provides depth penetration to 18 feet. Given the shallow depth of the
Arapahoe/Laramie Formation in this area (8-15 feet), these penetration depths will be sufficient.
However, preliminary analysis will allow a determination if increased penetration is required. If so, a
geonics EM-34 will also be used allowing penetration depths of 25-30 ’fegt.

After completion of the survey, conductivity values will be plotted':'énci'“contoured over each grid area.
A non-disturbed area and the trench iocations will be evaluated- in this” mterpretatlon if the E-M method
is unsuccessful, ground penetrating radar (GPR) will be used.to aid trench detectton and delineation,
GPR is an electromagnetic sounding technique, and opérates on the principle. _;pat electromagnetic
waves emitted from a transmitter antenna are reﬂected’f‘rpfh buried objects and detected at a receiver
antenna. Reflections are observed for subsurface ,m:ate?ials that have different dielectric permittivities
than the host material. Subsurface metal, refuse; or; f}ench”e‘dges often possess substantial dielectric
permittivity contrasts allowing these subsurface features to be mapped. Under favorable conditions,
subsurface features can be detected to 20 or 30 feet. ™.

In practice, the success of a GPR survey is highly. site ‘dependent. The depth of GPR penetration is a
function of the near-surface soil conductivit ‘areas where clay or conductive soil is near the surface,
penetration can be reduced to a couple of- feet or Iess Forthis reason, a test line will be conducted
at each survey site to ensure penetratson is suffucuent to detect subsurface trenches. The test line will
also test various antennas for an optrmum chouce as well as determine data recording parameters.

Upon confirmation that the methad ns producmg sufﬂcnent penetration, a series of profiles will be

SIR-8 system will be used to collect the radar data. Profile radar results will be correlated to all other
data, both geophySical and geologlcal to interpret trench locations.

7-6) The bonngs will be drilled and sampled according to SOP 3.2 and will be
terminated 5 feet below the Bottom of each trench. Samples will be taken continuously in these borings.
Discrete samples will be ‘collected from every 2-foot interval and analyzed for TCL volatiles. Samples
will be composited from every 6-foot interval and analyzed for TAL metals, and radioactive elements (see
Subsection 7.3). Since it is possible that groundwater may be encountered in these borings, the borings
should be completed during the period of low water table in the fall to limit the potential of encountering
groundwater in the borings.
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During sampling a soil classification survey will be completed at the Trenches for use in the
Environmental Evaluation. Several samples may also be collected from 0 to 2 feet for grain size
analysis.

Step 4 - Monitoring Well

One monitoring well will be installed to monitor the saturated alluvium downgradient of trench B
(Figure 7-6). This well will be installed in the most eastward boring at f’rench B, immediately east of the
trench, according to the procedures described in SOP 3.6. .if the alluvnum is dry, and the bedrock
consists of sandstone, then this well will be installed in the saturated pomon ‘of the sandstone. The well
will be developed according to SOP 2.2 and sampled according to SOPs 2.5 and 2.6 following
development. Results of the first round of samphng witl be reported in the Phase | Rl Report. This well
will be sampled quarterly for one year. s

7.2.7 IHSS 167 - North, Pond, and South Area Spray Fields
Step 1 - Review Aerial Photographs
Aerial photographs from 1988 will be revtewed 1o evaluate the focation and extent of the north, south,

and pond area spray fields (Table 7-7). The. samphng program proposed in Step 2 may be modified if
the sizes of these IHSSs are modified. :

Step 2 - Surface Soil Samp’ieg;':'Sovil::‘_:BoEings, and Sgd?ment Sampling

Surface soil samples will beacplleéte& to a depth of 2 inches on a 100-foot grid over the areas of the
spray fields as estimated 'from“ the air photo review conducted in Step 1 (Figure 7-6). Surface soil
samples will be  collected: accordmg to. SOP 3.8. Soil borings will be drilled to a depth of 4 feet on the
same 100 foot ' rid accordmg to SOP. 3+ 2. Samples will be taken continuously and will be composited
¢ oot interval. The analytncal program for these samples is described in subsection 7.3.

During sa:iﬁpl,_ipg”*‘a:»_soil cla_ssifﬁibation survey will be completed at the Spray Fields for use in the
Environmental Evaluation.” Several samples may also be collected from 0 to 2 feet for grain size
analysis. 4

Two stream sediment samples will be collected in the drainage east of the North Area Spray Field ({HSS
167.1). These samples will be collected within the stream at points that are conducive to the collection
of sediment (Figure 7-4). The sample at each location will consist of 2-foot composite samples taken
to the depth of the first gravel layer below the sediment. The samples will be collected according to
SOP 4.6 and the SOPA to SOP 4.6.
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Step 3 - Monitoring Wells

Two monitoring wells will be installed immediately downgradient of the North Area and South Area spray
fields to monitor the saturated alluvium (Figure 7-6). These wells will be located within the surface
drainages that flow toward North Walnut Creek. The wells will be drilled according to SOP 3.2 and
installed according to SOP 3.6 with the screen located in the alluvium jusi gbove the weathered bedrock.
The wells will be developed according to SOP 2.2 and sampled according to SOPs 2.5 and 2.6 following
development. The results of the first round of sampling will be reponed m the Phase | Rl Report. The
wells will be sampled quarterly for one year. ‘ ’

7.2.8 |HSS 216.1 - East Area Spray Field
Step 1 - Historical Data

As specified in the IAG, historical information rega’i'ding“t‘he use of the East Spray Field (IHSS 216.1) will
be obtained and submitted to the EPA and CDH. The" rewew of this IHSS that was performed for this
work plan indicated that this spray field only operated durmg 1989 .and received water from Pond B-3
(see Section 2.0). Analyses of the Pond B3 surface water “from 1989 indicates that fairly low
concentrations of radionuclides, metals, and orgamcs were present

Step 2 - Surface Soil Samples apd ‘_vSoil Borih"'gs

Surface soil samples will be collected to a depth of 2 mches on a 200-foot grid over the entire site (Table

7-8 and Figure 7-3). Samples will be collected accordmg to SOP 3.8. In addition soil borings will be

located on the same 200—foot gnd as the stifface soil samples. The borings will be drilled to a depth

of 4 feet according to soP 3.8. Samples will be taken continuously and will be composited from each
2-foot interval. The analytical program.. for these soil samples is described below.

7.3 SAMPLE ANALYSIS |

This sectior

_e seribes the sample handling procedures and analytical program for samples collected
during the Phasé-l mvesngatlen This section discusses sample designations, analytical requirements,
sample containers and.:,preservatlon, and sample handling and documentation.

7.3.1 Sample Designations
All sample designations generated for this RFI/RI will conform to the input requirements of the Rocky

Flats Environmental Database System (RFEDS). Each sample designation will contain a nine-character
sample number consisting of a two-letter prefix identifying the media sampled (e.g., "SB" for soil borings,
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TABLE 7-8

SAMPLE CONTAINERS, SAMPLE PRESERVATION,
AND SAMPLE HOLDING TIMES FOR WATER SAMPLES

A B W2 = BN T Ta By am aEm

Holding
Parameter Container Preservative Time
Liguid - Low to Medium Concentration Samples
Organic Compounds:
Purgeable Organics 2 x 40-m£ VOA vials with Cool 4°C‘ 7 days
(VOCs) teflon-lined septum lids 7 Wit HCl to pH<2 14 days
Extractable Organics 1 X 4-£ amber® Vi Cool, 4°C,,‘ 7 days until
(BNAs), Pesticides glass bottle S extraction,
and PCBs 40 days after
extraction
Inorganic Compounds:
Metals (TAL) 1 X 1-2 polyethyleng Nitric acid 180 days®
bottle pH<2; Cool, 4°C
Cyanide 1 x 1-£ polyethylene . Sodium hydroxide* 14 days
bottle — pH>12; Cool, 4°C
Anions 1x1-2 polyethylene_: Cool, 4°C 14 days
bottles :
Sulfide 1x1-8 polyethylene 1 mf-zinc acetate 7 days
bottle sodium hydroxide to
‘ , pH>9; Cool, 4°C
Nitrate : A x1- ¥ polyethylene v Cool, 4°C 48 hours
bottle
Total Dissolved ' 1 X 1 2 polyethylene Cool, 4°C 48 hours
Solids (TDS) . 'bottle
Radionuclides 1:x 1 f polyethylene Nitric acid pH<2; 180 days

‘ pogtle

* Add 0.008% sodium thiosulfate (Na,$,0,) in the presence of residual chlorine
* Container requirement is for any or all of the parameters given.
¢ Holding time for mercury is 28 days.

¢ Use ascorbic acid only if the sample contains residual chlorine. Test a drop of sample with potassium iodine-starch test paper;
a blue color indicates need for treatment. Add ascorbic acid, a few crystals at a time, until a drop of sample produces no color
on the indicator paper. Then add an additional 0.6g of ascorbic acid for each liter of sample volume.
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"8S8" for stream sediments), a unique five-digit number, and a two-letter suffix identifying the contractor
(e.g., "WC" for Woodward-Clyde). One sample number will be required for each sample generated,
including QA/QC samples. In this manner, 99,999 unique sample numbers are available for each
contractor that contributes sample data to the database. A block of numbers will be reserved for the
Phase | RFI/RI sampling of OU6. Boring numbers will be developed independently of the sample
number for a given boring. Specific sample location numbers are not-rv"la'é;signed at this time, pending
the results of the aerial photograph analysis and review of existing :gjat;a;'"

7.3.2 Analytical Requirements

Generally, samples from the Phase | Ri will be analyzed for some or all of the follownng chemical and
radionuclide parameters: ‘

. Nitrate

. Target Analyte List (TAL) metals '

. Uranium 233/234, 235 and 238

. Transuranic elements (plutonlum and amencnum)
o Cesium 137 and strontlum 89/90 )
. Gross alpha and gross beta

J Tritium ' S

. Total Dissolved Chromium (water only)

. Total organic carbon(TOC) '

. TCL volatile’ orgamcs

. TCL semnvolatlle orgamcs

. TCL pe_$tICId§S/ECB.S

. CO,, HC(330IS4 NO, (water only)

The specific apalytes-in the groups hste ;fabove and their detection/quantitation limits are contained in
Table 7-9. Th ecific Phase [ analytlca| programs for each IHSS are contained in Table 7-10. Both
filtered and unflltered sampIes ‘surface water and groundwater samples will be analyzed at each
location. : fg

The analytical proé'f'am fbr,éach media at every IHSS is summarized in Table 7-10. This analytical
program for each IHSS was developed in the IAG based on the type of waste suspected to be present
at each site. The specific analytes and detection/quantitation limit are specified in the IAG by reference
to CLP (Contract Laboratory Program) analyses. The General Radiochemistry and Routine Analytical
Services Protocol (GRRASP) (EG&G 1990d) provides a listing of CLP analytes and limits that will be
used for this Phase | RFI/RIl. These analytes and limits are presented in Table 7-9. The program shown
in Table 7-10 should address the bulk of chemicals and compounds that were handled or suspected
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TABLE 7-9

PHASE |
SOIL, SEDIMENT, AND WATER SAMPLING PARAMETERS
AND DETECTION LiMITS

DETECTION LIMITS*

TARGET ANALYTE LIST - METALS Water (ug/l) Soil/Sediment (mg/ka)
Aluminum 200 40
Antimony 60 -~ 12
Arsenic 107 ~# 2
Barium 200 / 40
Beryllium F- T 1.0
Cadmium SR 1.0
Calcium S B000 e, e 2000
Cesium 1000 e 200
Chromium 10 2.0
Cobalt oA 50 10
Copper 25 5.0
Cyanide 10 10
fron S S 100 20
Lead T 5 1.0
Lithium T e 100 20
Magnesium ™., 5000 2000
Manganese e, 18 3.0
Mercury 0.2 0.2
Molybdenum G e, e 200 40
Nickel oo S e 40 8.0
Potassium 5000 2000
Selenium ) 5 1.0
Silver T 10 2.0
Sodium . 5000 2000
Strontium 200 40
Thallium ' 10 2.0
Tin L, M S S et 200 40
Vanadium 50 10.0
Zinc 20 4.0

1 1
QUANTITATION LIMITS*

TARGET COMPOUNDS LIST - VOLATILES Water (ug/l) Soil/Sediment (ua/kq)
Chloromethane-.. .~ 10 10
Bromomethane -~ 10 10
Vinyl Chioride ™. 10 10
Chloroethane 10 10
Methylene Chioride 5 5
Acetone 10 10
Carbon Disulfide 5 5
1,1-Dichloroethene 5 5
1,1-Dichloroethane 5 5

Phase | RFI/RI Work Plan - Walnut Creek Priority Drainage Finaf Draft
Rocky Flats Plant, Golden, Colorado April 4, 1981
22606E/R2T.7-8 04-03-91/RPT/3 Page 7-33



TABLE 7-9
(Continued)

PHASE |
SOIL, SEDIMENT, AND WATER SAMPLING PARAMETERS
AND DETECTION LIMITS

QUANTITATION LIMITS*

TARGET COMPOUNDS LIST - VOLATILES (Continued) Water (ug/l) Soil /Sediment k
total 1,2-Dichloroethene 5
Chloroform 5
1,2-Dichloroethane 5
2-Butanone 10

1,1,1-Trichioroethane
Carbon Tetrachloride
Vinyl Acetate
Bromodichloromethane
1,1,2,2-Tetrachloroethane
1,2-Dichloropropane
trans-1,3-Dichloropropene
Trichloroethene
Dibromochloromethane
1,1,2-Trichloroethane
Benzene
cis-1,3-Dichloropropene
Bromoform
2-Hexanone
4-Methyl-2-pentanone
Tetrachioroethene
Toluene
Chlorobenzene

Ethyl Benzene

Styrene

Total Xylenes

—t ek -—
oo aang oo

N QUANTITATION LIMITS*
TARGET COMPOUNDS LIST - SEMIVOLATILES Water (ug/l)  Soil/Sediment (ug/ka)

Phenol N L 10 330
i " ether = ./ 10 330
lorop 10 330
1,3:Dichlorobenzene 10 330
1,4-Dichlorobenzene | | 10 330
Benzyl'Alcobiel .~ ¢ 10 330
1,2-Dichlorobenzene 10 330
2-Methylphenct.. .~ 10 330
bis(2-Chloroisopropyl)ether 10 330
4-Methylphenol 10 330
N-Nitroso-di-n-dipropylamine 10 330
Hexachloroethane 10 330
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TABLE 7-9
(Continued)

PHASE |
SOIL, SEDIMENT, AND WATER SAMPLING PARAMETERS
AND DETECTION LIMITS

QUANTITATION LIMITS*

TARGET COMPOUND LIST - SEMIVOLATILES Water (ug/l) Soil/Sediment k
(Continued) an

Nitrobenzene 10 7 330
Isophorone 10 7 330
2-Nitrophenol A0 330
2,4-Dimethylphenol P 1o U 330
Benzoic Acid B0 e e 1600
bis(2-Chloroethoxy)methane S 10 -, 330
2,4-Dichlorophenoal 10 ~., 330
1,2,4-Trichlorobenzene 10 330
Naphthalene . 10 330
4-Chloroaniline S 10 330
Hexachlorobutadiene S 1) 330
4-Chloro-3-methylphenol(para-chioro-meta- cresoi) 210 330
2-Methylnaphthalene . % 10 330
Hexachlorocyclopentadiene Ce el 10 330
2,4,6-Trichlorophenol e 10 330
2,4,5-Trichlorophenol P .50 1600
2-Chloronaphthalene e e, 10 330
2-Nitroaniline % e 4 B0 1600
Dimethylphthalate 5w " 10 330
Acenaphthylene 10 330
2,6-Dinitrotoluene T 10 330
3-Nitroaniline S 50 1600
Acenaphthene ‘ 10 330
2,4-Dinitrophenol F . 50 1600
4-Nitrophenol . & e S 50 1600
Dibenzofuran ™. w7 10 330
2,4-Dinitrotoluene o, 10 330
Diethylphthalate ™ R 10 330
4-Chlorophenyt Phenyl ether’“'» . 10 330
10 330
50 1600
-Dinit 50 1600
N-mtrosodtphenylamme 10 330
4- Bromophenyi Phenylether 10 330
Hexachlorobienzehe 10 330
Pentachlorophenol .~ 50 1600
Phenanthrene 10 330
Anthracene 10 330
Di-n-butylphthalate 10 330
Fluoranthene 10 330
Pyrene 10 330
Butylbenzylphthalate 10 330
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TABLE 7-9
(Continued)

PHASE |

SOIL, SEDIMENT, AND WATER SAMPLING PARAMETERS

AND DETECTION LIMITS

TARGET COMPOUND LIST - SEMIVOLATILES

(Continued)
3,3"-Dichlorobenzidine
Benzo(a)anthracene
Chrysene
bis{2-Ethylhexyl)phthalate
Di-n-octylphthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

TARGET COMPOUND LIST - PESTICIDES/PCBS -

alpha-BHC

beta-BHC

delta-BHC
gamma-BHC (Lindane)
Heptachior

Aldrin

Heptachlor epoxide
Endosulfan |

Dieldrin

4,4'-DDD

Endrin

Endosulfan Il
4,4-DDD
Endosulfan’;
4,4-DDT
Methoxychlor

Endrin ketone
alpha-Chlordane
gamma-Chlordane
Toxaphene™. ™.~
Aroclor-1016 ™
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

S 0.05

Water (ug/)

Soil/Sediment (uq/kq)

20

10
10 A
10,
A0
w10

10

10

10

10

".0.05
0.05

"¢ 0.05
~ 0.05
0.05
0.05

0.05
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.5
0.10
0.5
0.5
1.0
05
0.5
0.5
0.5
0.5
1.0
1.0

10 ~ ’

660
330
330
330
330
330
330
330
330
330
330

QUANTITATION LIMITS*

Soil /Sediment pg/kg

8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
16.0
16.0
16.0
16.0
16.0
16.0
16.0
80.0
16.0
80.0
80.0
160.0
80.0
80.0
80.0
80.0
80.0
160.0
160.0
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TABLE 7-9
(Concluded)

PHASE |

SOIL, SEDIMENT, AND WATER SAMPLING PARAMETERS

AND DETECTION LIMITS

REQUIRED DETECTION LIMITS*

RADIONUCLIDES Water (pCi/£) Soil/Sediment (pCi/q)
Gross Alpha 2 4 dry
Gross Beta 45 7 10 dry
Uranium 233 +234, 235, and 238 (each species) 06 0.3 dry
Americium 241 0.01 = 0.02 dry
Plutonium 239+ 240 S 001 0.03 dry
Tritium S 400 400 (pCi/mi)
Cesium 137 e 0.1 dry
Strontium 89+ 90 P 1 v 1 dry
, DETECTION LIMITS*
Parameters Exclusively for Groundwater Samples Water (mg/£)
ANIONS
Carbonate 10
Bicarbonate 10
Chloride 5
Suifate 5
Nitrate as N 5
FIELD PARAMETERS
pH 0.1 pH unit
Specific Conductance ... 1
Temperature ’
Dissolved Oxygen . 0.5
Barometric Pressuré
INDICATORS {0 s
Total Dissolved Solids 5

®

-

ideal conditions, -Actual limits may be higher.
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to be present at OU6 and enable detection of soil, sediment, surface water, and groundwater
contamination, if present. Nitrates are included because low-level radioactive wastes with high nitrate
concentrations may be present in Walnut Creek. Metals were handled at QU6; however, details are not
well known. Therefore, all of the TAL metals plus other metals known to have been found on site have
been selected for Phase | analysis.

Uranium is likely to have been a constituent of the wastes at OUS6, :Thé isotopes U-233, U-234, U-235
and U-238 have been selected for analysis in Phase |. Plutonlum is the- only transuranic element that
is used on the site. However, americium is a daughter product of plutomum and is found at the Rocky
Flats Plant. Therefore, plutonium and americium have beén selected’ as Phase | radionuclide
parameters. Gross alpha and gross beta are included as §éteening parameters because they are useful
indicators of radionuclides. Tritium, strontium, and ces‘iq,rfﬁ:'are also included in the analytical program.

Volatile and semivolatile organics may have begn héndl‘ed" at'OU6 in small quantities. The specific
compounds used are unknown; therefore, all of the TCL, \';olatile and semivolatile organics will be
included in the Phase | analyses. TCL pesticides/PCBs and TOC have been included to provide data
for the environmental evaluation. :

The analytical parameters for the soil gas survey at IHSS 165 are carbon tetrachloride, trichloroethene
(TCE), dichloromethane, acetone, 2- butannne tetrachloroethene (PCE), 1 2-d|chloroethane (DCA),

listed in Table 7-11.

7.3.3 Sample Contalners and Preservatlon

Sample volume requnrements preservanon techniques, holding times, and container material

preservatlves is provnded in SOP 1.13, Containerizing, Preserving, Handling, and Shipping of Soil and
Water Samples.
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TABLE 7-11
PHASE | INVESTIGATION
SOIL GAS PARAMETERS AND
PROPOSED DETECTION LIMITS

IHSS-165 Triangle Area

Volatiles S Detection Limit

methylene cloride ht ug/!

acetone '1'"“#9‘/1
2-butanone 1 pg}l

chloroform -/ 1 ug/!

carbon tetrachloride Y SN 1 pg/t

toluene 1 ug/!

PCE NN 1 ug/!

TCE 1 49/

1,2 DCA N e 1 ug/)

NOTE: Detection limits are a function of tﬁg d’e:téht_pf‘r"type“évnd injection volume. Thus, the detection
limit may vary.
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TABLE 7-12

SAMPLE CONTAINERS, SAMPLE PRESERVATION,
AND SAMPLE HOLDING TIMES FOR WATER SAMPLES

Holding
Parameter Container Preservative’ Time
Liquid - tow to Medium Concentration Samples
Organic Compounds:
Purgeable Organics 2 x 40-mL VOA vials with .. Cool, 4°C* 7 days
(VOCs) teflon lined septum lids . with HCI to pH<2 14 days
Extractable Organics 1 x 4-L amber® “Gool, 4°C? 7 days until
(BNAs), Pesticides glass bottle extraction,
and PCBs 40 days after
extraction
Inorganic Compounds:
Metals (TAL) 1x1-L poiyethylene"' " Nitric acid 180 days’
bottle : - ~ pH<2; Cool, 4°C
Cyanide 1x1-L polyethylene: Sodium hydroxide® 14 days
bott!e : pH>12; Cool, 4°C
Anions 1% 1 L potyethylené ~ Cool, 4°C 14 days
bottles "
Sulfide x 1-__L=' polyé'thylbéﬁé 1 ml-zinc acetate 7 days

sodium hydroxide to

pH>9; Cool, 4°C

* Add 0.008% sodium thiosiilfate (Na,S,0,) in the presence of residual chlorine

* Container requirement is for any or all of the parameters given.

¢ Holding time for mercury is 28 days.

¢ Use ascorbic acid only if the sample contains residual chlorine. Test a drop of sample with potassium iodine-starch test paper;
a blue color indicates need for treatment. Add ascorbic acid, a few crystals at a time, until a drop of sample produces no color

on the indicator paper. Then add an additional 0.6g of ascorbic acid for each L of sample volume.
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TABLE 7-12

SAMPLE CONTAINERS, SAMPLE PRESERVATION,
AND SAMPLE HOLDING TIMES FOR WATER

(Concluded)
Holding

Parameter Container Preservative . Time
Liquid - Low to Medium Concentration Samples
Nitrate 1 x 1-L polyethylene .~ Cool, 4°C 48 hours

bottle e
Total Dissolved 1x1-L polyethylenen o / Cool, 4°C 48 hours
Solids (TDS) bottle B =,
Radionuclides 12 x 1-L polyethylene Ni-t{:jpfacid 180 days
(Full Suite) bottle . e pH<2
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TABLE 7-13

SAMPLE CONTAINERS, SAMPLE PRESERVATION,
AND SAMPLE HOLDING TIMES FOR SOIL SAMPLES

Fa Holding
Parameter Container Preservative Time
Soil or Sediment Samples - Low to Medium Concentration
Organic Compounds:
Purgeable Organics 1 X 4-0z wide-mouth Cool, 4°C 14 days
(VOCs) teflon lined glass vials ~ T

Extractable Organics 1 x 8-0z wide-mouth Cool, 4°C 7 days until
(BNAs), Pesticides teflon lined glass vials extraction,
and PCBs 40 days after

extraction
Inorganic Compounds:
Metals (TAL) 1.x 8-’02,,.,_yvide-movut_:h ‘ Cool, 4°C 180 days'

/glass-jar *, s
Cyanide ' 1 X 8702 wﬁid'é-m'outh;v Cool, 4°C 14 days
Sulfide "1 x 8-02 wide-mouth Cool, 4°C 28 days
Nitrate 1% 8-0z wide-mouth Cool, 4°C 48 hours
glass jar
Radionuciides 1 x 1-L wide-mouth None 45 days
" glass jar
'Holding time for mercury is 28 days.
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7.3.4 Sample Handling and Documentation

Sample control and documentation is necessary to ensure the defensibility of data and to verify the

‘quality and quantity of work performed in the field. Accountable documents include loghooks, data

collection forms, sample labels or tags, chain-of-custody forms, photographs and analytical records and
reports. Specific guidance defining the necessary sample control, |dentrfrcatron and chain-of-custody
documentation is discussed in SOP 1.14. :

7.3.5 Data Reporting Requirements

Field data will be input into the RFEDS environmental, database using a remote; data entry module
supplied by EG&G. Data will be entered on a trmely basrs and a 3.5-inch diskette will be delivered to
EG&G. A hard copy report will be generated from»theﬁ,modu»_le for contractor use. The data will be put
through a prescribed QC process based on SOP 114 to»b‘e”gienerated by EG&G.

A sample tracking spreadsheet will be maintained by the 'confractor for use in tracking sample collection
and shipment. EG&G will supply the spreadsheet format and. wr strpulate the timely reporting of the
information. This data will also be dehvered to EG&G. on 3.5- mch diskettes. Computer hardware and
software requirements for contractors usrng government supplred equipment will be supplied by EG&G.
Computer and data security will also follow- acceptable procedures outlined by EG&G.

7.4 FIELD QC PROCEDURE'S:,,

Sample duplicates, field- preservatxen blan

, and-equipment rinsate blanks will be prepared. Trip blanks

will be obtained from the |aberatory "The analytical results obtained for these samples will be used by
the ER Project Manager o assess the qualrty of the field sampling effort. The types of field QC samples

collected an an yzed is" prov;ded in Table 7-14.

Duphcate samples will be coltected by the sampling team and will be used as a relative measure of the
precision of the sample collection process. These samples will be collected at the same time, using the
same procedures the same’ ‘equipment, and in the same types of containers as required for the
samples. They will arso be preserved in the same manner and submitted for the same analyses as
required for the samples

Field preservation blanks of distilled water, preserved according to the preservation requirements
(subsection 7.3.3), will be prepared by the sampling team and will be used to provide an indication of
any contamination introduced during field sample preparation technique. As indicated by Table 7-14,
these QC samples are applicable only to samples requiring chemical preservation.
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TABLE 7-14

FIELD QC SAMPLE FREQUENCY

Media
Sample Type Type of Analysis
e typ P y Solids Liquids

Duplicates Organics A /10 1/10
Inorganics S 1/10-., 1/10

Radionuclides S AN 1/10

Field Preservation Blanks Organics 7 ONA NA
Inorganics NA 1/20

Radionuclides NA 1/20

Equipment Blanks Organics | 1/20 1/20
Inorganics S o 1/20 1/20

Radionuclides <, .~ . 1/20 1/20

Trip Blanks Organics (Volatiles) . “._ NR 1/20
inorganics Te. . NR NR

NR

NA
NR

Not Applicable
Not Required

L}

Radionuclides " NR
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Equipment (rinsate) blanks will be collected from final decontamination rinsate to evaluate the success
of the field sampling team’s decontamination efforts on nondedicated sampling equipment. Equipment
blanks are obtained by rinsing cleaned equipment with distilled water prior to sample collection. The
rinsate is collected and placed in the appropriate sample containers. Equipment rinsate blanks are
applicable to all analyses for water and soil samples as indicated in Table 7-14.

Trip blanks consisting of deionized water will be prepared by thqf?éboratory technician and will
accompany each shipment of water samples for volatile organic :aﬁalysié‘. Trip blanks will be stored with
the group of samples with which they are associated. Analy§i§ of thé""tripHBlan,k will indicate migration
of volatile organics or any problems associated with the shipfne‘ht, handliné,’" o__r,__}_svibra:ge of the samples.

Procedures for monitoring field QC are given in the gitéfwfde Quality Assurance Project Plan (QAPjP).
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8.0
BASELINE HEALTH RISK ASSESSMENT PLAN

8.1 OVERVIEW

A baseline health risk assessment will be prepared for Operable Unithur'iﬁber 6 (OU6) as part of the
Phase | RCRA Facility Investigation (RFI)/Remedial Investigation (RI) réport Both a human health
evaluation and an environmental evaiuation will be performed. Th;s sectlon describes the human health
risk assessment. The environmental risk assessment is descnbed in Sectuon 9. 0 of this work plan.

The purpose of the Phase | baseline risk assessment is:to confirm the présenéé or absence of
contamination at OU6 and provide an estimate of potenhal health risks that may result from releases of
hazardous substances from OUS6 in the absence of any remedial action. Risks will be calculated for
both on-site and off-site exposures to chemtcais released and/or transported from the Individual
Hazardous Substance Sites (IHSSs) using available-data as well as data collected during the Phase |
investigation of the unit.

The purpose of the baseline risk assessment is to prowde lnformatlon useful in determining the following,
as described in the National Contlngency Plan ' ’

. A determination of whether tha contammants of concern identified at the site pose a
current or potentlal nsk to human health in the absence of any remedial action
. A determmatnon of whether remednal action is necessary at IHSSs within the unit, and

an |dentiﬁcanon of the exposure pathways needing remediation

. Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual

(Part A).. lntenm Final. 1989. EPA/540/1-89/002.
. Guidance for Conducting Remedial Investigations and Feasibility Studies Under
CERCLA. Interim Final. 1988.
o Superfund Exposure Assessment Manual. 1988. EPA/540/1-88/001.
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. Exposure Factors Handbook. 1989. EPA/600/8-89/043.
o uidance for Data Useability in Risk Assessment. Interim Final. 1990. EPA/540/G-
90/008.

These documents constitute the most recent and appropriate EPA guidance on public health risk
assessment. It must be emphasized that EPA manuals are guidelines only and that EPA states that
considerable professional judgment must be used in their application_.f_.Th'ie risk assessment wiil focus
on producing a realistic analysis of exposure and health risk.

The risk assessment will be accomplished in five general steps;” idv,ehti"fica_\_tyibh of chemicals of concern,
exposure assessment, toxicity assessment, uncertainty analysis; and risk éha_radterj‘zation.

A separate risk assessment will be performed on each ‘IH'S:,S‘to the extent appropriate for the IHSS. Due
to the separated locations, varied historical practiqee, and d_ifferent contamination profiles, the IHSS
should receive individualized treatment. This IHSS-specific analysis will allow the identification of the
most important contributors to the risk from the 5perab’le”'unit, and it will permit sufficient attention to
be paid to contaminants that may be important at one" IHS"S but not at another. IHSSs that do not
contribute significant risks can then be rdentmed so that efforts may be aimed at further analysis of the
significant sources of risk. -

8.2 IDENTIFICATION OF CHEMICALS dF,,CVQNéERNW

Chemicals of concern are a- subset of all the chemrcals or other constituents, such as metals or
radionuclides, that are rdentmed at the unit. They are the chemicals that are evaluated in the baseline
risk assessment. A two-step process erI be Used:to identify chemicals of concern. First, an initial list
of chemicals of potential concern are selected on the basis of the following criteria:

. They are rdentrﬁed m one or more samples at the IHSS.

They are related to actrvrtres at the IHSS; they are potentially released from an
7 identified source in the IHSS.

- They are recognized or suspected toxicants or carcinogens.

“'f‘heyv are presenit in significant concentrations (above background).

Chemicals of potent'ial»-.,,cpncern will be selected following evaluation of available historical and
background sampling results and the results of the Phase | field sampling proposed for OU6. Existing
background data will be used to help identify chemicals that are background constituents in the
environment and that are therefore not IHSS-related. Background information is expected to be
available from ongoing studies including the "Background Geochemical Characterization Report, Rocky
Flats Plant." (EG&G 1990b).
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Available historical data on chemical and radionuclide concentrations in groundwater, surface water,
sediments, soils and air near OU6 will be used in conjunction with the results of the Phase | field
sampling program to identify IHSS-related chemicals of concern.

Existing analytical results taken from other sources will be accepted as suitable for risk assessment
purposes. The sampling and analytical program for the Phase | investi‘gation of OU6 is described in
Section 7.0 of this Work Plan. The sampling program is designed to’ adequately address all potential
exposure pathways (groundwater, surface water, sediments, and sorls) to the extent that they can be
anticipated. Samples and analytical results obtained as part of the Phase 1 mvestrganon will be collected
and validated according to the Quality Assurance (QA) /Quahty Control (QC) procedures described in
that section. Only data validated as suitable for risk assessment purposes’ wm be used in the risk
assessment. -

Tentatively Identified Compounds (TICs) will be evaluated to determine if they should be included in the
risk assessment. If there are few of them in companson tu the Target Analyte List (TAL), they are
normally omitted in accordance with EPA guidance.

The second step in the identification precess -will be followed if- the number of chemicals of potential
concern is high. In that case, the list may be: further reduced 1o focus on the chemicals that pose the
greatest risks at the site. Carrying a large number of chemrca}s through a quantitative risk assessment
can be unwieldy, time-consuming, and may ebscure the dominant risks at the site. The rationale for
selecting a final list of chemlcals of concern wrll be presented in the text and will be based on the
following criteria: LT -

. histoncal mformanon
o concentratlon and toxrcrty
) mobility, persistence,__,,and bioaccumulation

reatablilty
Applicable or Relevant and Appropriate Requirements (ARARs)
“chemical class '

. ‘}'""'-»:::frecj'uer_rcy, of rjétection (hits/sample)

. evaluation of essential nutrients

o concentration relative to background levels (natural or anthropogenic)
. potential for being a laboratory contaminant.

The results of data collection and evaluation and selection of chemicals of concern will be summarized
in the text and appropriate tables.
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8.3 EXPOSURE ASSESSMENT

The objective of the exposure assessment is to identify human populations (receptors) that might be
exposed to chemical releases from the IHSSs and to estimate the temporal variation and magnitude of
their exposure. The exposure assessment involves identifying potential receptors, identifying all
potential pathways of exposure, estimating exposure point concentrations of chemicals of concern
based on monitoring data and modeling results, and estimating the‘inyta_ké of each chemical for each
pathway. The resuits of the exposure assessment are pathway-specifio;;ohemica! intakes, expressed as
mg chemical/kg body weight/day, by potentially exposed receptor' populations Exposure to
radioisotopes will be expressed as activity of intake for mternal exposure or as actrvrty in environmental
media for external exposure. -

Conceptual models of the IHSSs will be formulated and refrned based on data collected to integrate the
components of the exposure assessment and clarxfy the pathways to be considered.

8.3.1 Potential Receptors

The exposure scenarios that will be developed.in the baseline :"risk':a'ssessment may inciude exposure
of potential future receptors to contaminated. medra within_the OU6 as well as exposure of off-site
receptors to potentially contaminated groundwater surface water, and airborne soil particulates. The
exact exposure scenarios to be considered’ wrll be selected according to policy decisions regarding
future use (e.g., residential, recreatronal restncted access) of the site that may be made prior to the
completion of the risk assess»ment ’ '

8.3.2 Exposure Pathways.,___

transport mechan m, a point of human sexposure, and a mechanism of human uptake Sources of

chemical releas will be srtes within “OUB that contain chemicals of concern significantly above
background : evels Mechamsms of release can include leaching of chemicals from soils into
groundwater or- surface runoff arrborne transport of contaminated soil particulates, volatilization of
organic compounds or release of radioactive particles. Points of human exposure will be identified
during the site charactenzat:on. These may include sites within the operating unit as well as off-site
locations where contaminants may be transported. Examples of mechanisms of human uptake are
dermal contact with contaminated media, inhalation of volatile organics or particulates, and ingestion
of soils or water.

Only complete exposure pathways will be evaluated in the risk assessment. If any one of the elements
of an exposure pathway (chemical source and release, environmental transport mechanism, exposure
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point, or uptake) is missing, the exposure pathway is considered incomplete and will not be addressed
in the assessment.

8.3.3 Exposure Point Concentrations

Exposure point concentrations of chemicals of concern will be estimated-using analytical resulits of the
sample program described elsewhere in this work plan and available ‘rele'vant historical data. Release
and transport of chemicals in environmental media may be modeled ‘using basic analytical models
recommended by EPA or the best model available, as determmed bya model performance evaluation.
The models will be calibrated to improve performance using: _slte- pecmc peram,_eters when possible.

Model outputs will be characterized by estimating varianee__.fﬁrough an uncertainty 4nalysis to the extent
required by the overall risk uncertainty analysis. Effa"ft Will be made to reduce the variance of model
output: the optimal target for model variance is that it be similar to other sources of variability in the
risk assessment, including exposure factors and- toxnmty values

Concentrations will also be estimated for "average" and ;"r’eageﬁap!e maximum” exposure conditions at
a minimum. When feasible, a goodness-of-fit analysis wilvll"’be 5bnducted to correctly identify the
distribution of the data and the most: appropnate measure of central tendency. The reasonable
maximum concentration will be the upper 95 percent confldence limit on the appropriate mean or
maximum likelihood estimate. in calculatmg the medna concentrations, censored data (data sets with
missing values, nondetects, etc:} will be treateq by appropriate methods such as those described in
Gilbert, 1987 (Statistical m_ethod‘c“ for 'épvironmentel'pollution monitoring, Van Nostrand Reinhold).

8.3.4 Estimation of Intake

Human intakes of chemlcals of concern will be estimated using reasonable estimates of exposure
parameters. E A gwdance snte—specmc factors, and professional judgment wil be applied in
establishing'; xposure assumpuons Usmg reasonable values permits estimating risks associated with
the assumed exposure condmons that do not underestimate actual risk. The estimate of intake is the
"intake factor," hich may then be mathematically combined with the exposure point concentrations and
the critical toxi _lty values to determme cancer risks and hazard indices.

8.4 TOXICITY ASSESSMENT

The toxicity assessment is conducted to characterize the evidence regarding the potential for a chemical
of concern to cause adverse effects in exposed populations and, where possible, to estimate the

Phase | RFI/R! Work Plan - Walnut Creek Priority Drainage Final Draft
Rocky Fiats Piant, Golden, Coiorado April 4, 1891
22606E/R2.8 04-03-91/RPT/3 Psge 8-6



oy b wia 4y WmE v W a0 Gx N e g

relationship between the extent of exposure and the extent of adverse effects (i.e., dose-response
relationship). The toxicity assessment evaluates:

. The evidence for toxic effects of the chemical

. The nature of the dose-response relationship

. The level of uncertainty in the dose-response relationship_

J The primary target organs or mechanism of action f_or oabh compound of concern

. The applicability of the toxicologic data to the idenﬁﬁed exposure scenarios

Sources of toxicity factors (cancer slope factors and reference. doses) used in assessmg health risks due
to exposure to organic compounds, metals, and radionuclides include EPA's Integrated Risk Information
System (IRIS) and the most current volume of EPA's Health Eﬁects Assessment Summary Tables. Other
sources in the public domain, such as the National Rgséaroh Council’s reports on the Biological Effects
of lonizing Radiation, reports IV and V, and EPA’s“Baékgrour)d Information Document, Draft E/S for
Proposed National Emission Standards for Hazardous Air »Poll_ufants (NESHAPS) for Radionuctides, will
be consulted as appropriate. New toxicity data and- anaiysés of the health risks of contaminants of
concern will be considered as they become available- m the lrterature No new experimental
toxicological data will be developed. ' :

The toxicity assessment will include a diséuss'ion ot the"’uncertéinties inherent in the development and
application of toxicity factors. The text Wi{l 'ihéludé a discussion of the EPA weight-of-evidence
classification for carcinogens, the- conservatism" inhérent in applying upper 95th percentile cancer slope
factors, the uncertainty factors used m derrvmg reference doses, and other uncertainties involved in
predicting human responses

In addition, those cherﬁ‘ica!s”fhat"présent the gréétest risk at the site will receive additional toxicological
analysis to more fully descnbe the potentral range of appropriate critical toxicity values based on such
considerations as mechamsm of carcmogenesrs the validity of toxicity endpoints used to derive the
reference dosek D), or pharmakokrnetic information that may provide insight on extrapolation from one
species to another. ~

8.5 QUALITATIVE AND QUANTITATIVE UNCERTAINTY ANALYSIS

Presentation of uncertainties and limitations of the risk analysis is an integral part of the risk assessment
process. Usually, uncertainty is discussed after the risk characterization has been completed. However,
in this risk assessment, the uncertainty analysis will provide substantial input into the risk
characterization process.
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Uncenrtainties exist primarily in the estimation and modeling of exposure point concentrations, the
estimation of human exposures, and the use of toxicology data based on animal studies. These
uncertainties will be described qualitatively to provide an understanding of the issues. In addition, a
detailed quantitative analysis of the uncertainty will be presented to the extent practicable.

Several methods are available for quantitative analysis. The uncertainty analyses will be performed to
quantify, to the extent practicable, the sources and magnitude of v{_u‘hce’rtainty in the baseline risk
assessment. Quantitative techniques may include: sensitivity analyss, tirSt-order analysis, or numerical
methods such as stratified Monte Carlo sampling. The outputs will be described and interpreted in the
text. This will inform the risk manager of the sufficiency of the Baseiine"’risk aSSessment given the level
of site characterization at the conclusion of Phase |, the degree of confidence that is. appropnate for the
risk estimates, and a basis for further remedial ac'uvmes at the site. '

8.6 RISK CHARACTERIZATION

Risk characterization integrates the toxicity factors‘”'»=fqr the .chemicals of concern with the estimated
chemical intakes and radiation exposures under the asSUmed’ exposure conditions to yield screening-
level carcinogenic and noncarcinogenic health risks. The IHSS conceptual mode! will be consulted
again at this point to determine realistic combrnatrons of exposure pathways as well as maximum
likelihood /reasonable maximum estrmates for those pathways Risks to receptors associated with
different chemicals and exposure routes wilt. be summed across exposure pathways that are likely to
occur simultaneously in order to estlmate total noncarcmogenlc and carcinogenic risk from chemicals
and radioisotopes. When texncants wrth known. mechamsm of action or target organ specificity in
humans can be rdentmed therr hazards wul be segregated and considered separately.

The results of the risk charactenzatren both average reasonable maximum, and reasonable minimum
exposure conditions as determmed by the uncertainty analysis will be summarized in tables and
discussed in the ext The nsk charactenzatron will therefore be an unbiased estimate of risks upon
which risk management decisrons may ‘be based. Populations that may be affected by the real or
potential risks ‘will be identmed to the extent that is possible. These results will be discussed in the
context of the output from the uncertamty analysis described above. This information will allow the risk
manager to make a.more lnformed decision on a final deterministic cleanup value.
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9.0
ENVIRONMENTAL EVALUATION PLAN

9.1 INTRODUCTION

The objective of this Environmental Evaluation Plan is to provide a framework for addressing risks to
the environment from potential exposure to contaminants resulting’:fron‘i IHSSs within the Walnut Creek
Drainage, OU6. This plan is prepared in conformance with. the requnrements of current applicable
legislation, including the Comprehensive Environmental Response Compensanon and Liability Act
(CERCLA), as amended by the Superfund Amendments and Reauthorization Act (SARA), and follows
the guidance for such studies as provided in the Natiqne! Contingency Plan (NCP) and Environmental
Protection Agency (EPA) documents for the conQdE:t_,:-ef Resource Conservation and Recovery Act
(RCRA) Facility Investigation/Remedial Investigatién (RFI/R#)““activities Specifically, the EPA guidance
provided in Risk Assessment Guidance for Sugerfund Vo, ll Environmental Evaluation Manual (U.S.
EPA 1989¢) is followed.

The goal of the environmental evaluatlan is to determine the nature and extent of potential impacts of

contamination from OUS6 to biota (plants anifnats and mlcroorganlsms) Determination of the effects
on biota will be performed in conjunction: wnth the human health risk assessment for OU6. Where
appropriate, criteria necessary for performmg the environmental evaluation will be developed in

conjunction with human health rlsk assessments and environmental evaluations for all Rocky Flats Plant
OUs. lnformatlon from the envuronmental evaluatlon will assist in determlmng the form, feasibility, and

During preparation of thiys wqfk plan several documents were reviewed as part of an assessment of
available informatien‘“ """" These "‘includ:ed the Final EIS, Rocky F!ats Plant (U.S. DOE 1980); Wetlands

Alluvial Wor k ::»Plan EG&G 1991b) Lrterature reviews will continue throughout the environmental
evaluati n Rewew of this Draft Phase | RFI/RlI Work Plan for OU6 and the Environmental Evaluation
Work Plan for OU2 (EG&G 1991b) formed the basis for the establishment of the initial sampling locations
discussed in the QUG Field Sampling Plan (Subsection 9.3).

9.1.1 Approach

This plan presents a comprehensive approach to conducting the environmental evaluation at Walnut
Creek Drainage. This comprehensive approach is designed to ensure that all procedures to be
performed are appropriate, necessary and sufficient to adequately characterize the nature and extent
of environmental effects to biota under the "no action" scenario. As is recommended by EPA, this
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environmental evaluation is not intended to be or to develop into a research-oriented project. The plan
presented herein is designed to provide a focused investigation of potential contaminant effects on biota.

Each task of the environmental evaluation will be coordinated with RFI/RI activities at nearby operable
units in order to avoid unnecessary duplication of effort and resources. Environmental evaluation
planning is currently underway at OU2 (903 Pad, Mound, and East Tr’énches Area) which is in close
proximity to OU6. A coordinated approach with this operable umt |s necessary in order to account for
contaminant migration into OUS6. '

The environmental evaluation process has been divided i"htd"ten tasl?s‘: fﬁese tasks and their
interrelationships are shown on Figure 9-1. The following :":‘s;»a brief description of each of these tasks.

More detailed descriptions of each task are presented 'in_Subsection 9.2

Task 1: Preliminary Planning

Task 1 will focus on planning and coordination of the OU6 envxronmental evaluation with QU6 RFI/RI
and Human Risk Assessment activities and with other operab!e umt activities. Task 1 will include a
determination of the scope of work and. a defmmon of the study area. Data Quality Objectives (DQO)
will be defined in Task 1 according to EPA gutdance (U S. EPA 1989d), and procedures for monitoring
and controlling data quality will be specified:. Task 1 activities will also include development of criteria
for selection of contaminants of concern, key rgceptor species, and reference areas.

Task 2: Data Collection E\?a!‘uébtioniancil‘ Preliminary Risk Assessment

Task 2 will include a féVieW,“‘e\(anaﬁbn; and ‘stimmary of avallable chemical and ecological data and
identification of data gaps.” Baséd on these data, a preliminary ecological risk assessment will be
performed to |dent|fy contamtnants of concern and their documented effects on key receptor species
and/or other-ecol glcal endpomts As. part of this prehmmary nsk assessment, a food web model will

Task 3 will include the préliminary field surveys and an ecological field inventory to characterize OU6
biota and their trophic relationships and to note locations of obvious zones of chemical contamination.
Brief field surveys will be conducted in the spring, summer, fall, and winter to obtain information on the
occurrence, distribution, variability, and general abundance of key plant and animal species. Field
inventories will be conducted in late spring and summer to obtain quantitative data on community
composition in terrestrial and aquatic habitats. Samples collected as part of the activity will be saved
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for tissue analyses where contaminants of concern have been identified and sampling protocol are in
place. Task 3 will also include aquatic toxicity tests using Ceriodaphnia spp. and fathead minnows.
As part of these activities, all collected field data will be reduced, evaluated, compared with and
integrated into the existing data bank to update knowledge of site conditions.

Task 4: Toxicity Assessment

Task 4 will entail compilation of toxicity literature and the toxicological assessment of potential adverse
effects from contaminants of concern on key receptor species Th}is“”tas:_k will be performed in
conjunction with Task 5. A

Task 5: Exposure Assessment and Pathways Model “

Task 5 will entail development of a site-specific péthwgis ~model based on the ecological field
investigation and inventory. This exposure-receptor ::bathways model will be used to evaluate the
transport of contaminants at OU6 to biological reééptors”’ The pathways model is based on a
conceptual pathways approach (Fordham and Reagan 1991) and will provide an initial determination

of the movement and distribution of comammants likely interactions among ecosystem components,

and expected ecological effects. Itis anttmpated that thls approach will be coordinated with the efforts

of investigators working in other operable umts f mavond duphcatlon of effort, 1o collect comparable data,
and to provide a consistent assessment of envuronmental risk.

and habitats and a summary,,,pf rls_k -related data concerning the site. Determinations will be made as
to the magnitude-of ‘the effects-of contamination on OU6 biota. The actual or potential effects of
contamination ecological endponnts (e.g., species diversity, food web structure, productivity) will also
be addressed Dependmg on DQOs and the quality of data collected, the contamination
charactenzaﬁon will be expressed qualitatively, quantitatively, or a combination of the two. Task 6 may
include the" prehmmary derlvatlon of remediation criteria. Development of these criteria will entalil
consideration of federal and Co!orado laws and regulations pertaining to preservation and protection
of natural resources that are Applicable or Relevant and Appropriate Requirements (ARARs) (see Section
3.0). Information from AﬁARs, toxicological assessments, and the pathways model will be used to
develop criteria that address biological resource protection.
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Task 7: Uncertainty Anal

Task 7 includes the identification of assumptions and the evaluation of uncertainty in the environmental
risk assessment analysis. Task 7 will include the identification of data needs to calibrate/validate the
pathways model developed in Task 5.

Task 8: Planning

Task 8 will entail the development of additional DQOs with résp’é&'t to"f'he conduct of the Task 9,
Ecotoxicological Field Investigation. DQOs to be achieved by such sampling. wm be defined according
to EPA guidance (U.S. EPA 1989d). Scoping and des1gn ofthe Task 9 field studies w:ﬂ be based initially
on the outcome of the Task 2 preliminary risk assessment Field sampling will only be performed where
acceptance criteria for demonstrating injury to a blo!og!cal resource will be satisfied in accordance with
regulations under the Natural Resource Damage AsSessment hyle [40 CFR Subtitle A Section 11.62 (f)].

Task 9: Ecotoxicological Field Investigation

Task 9 will include tissue analysis studiés\ and-any. additionalnécéioxicological field investigations.

Samples collected in Task 3 field studies wm € used wherever possible (e.g., when contaminants of
concern have been identified and samplmg protocols are'in ‘place); new samples will be collected if
necessary. The need for measurmg additional populatlon endpoints through reproductive success,
enzyme inhibition, or other ecoto 'cologlcal stud;es will be evaluated based on the Task 3 preliminary
ecological risk assessment Selectlon of target anaiytes species, and tissues will be based on the
determlnatlon of which contammants are hkely to- be present in sufficient concentrations, quantmes and

any destructive samphng or.,._gollecft_;_ng.

Task 10: En bnrﬁér’ité’l‘ E-vaihation“ Report

| prowde a final charactenzatlon of contamination in biota at OU6. Results from the Task 9
ecotoxwologtcal field investigations will be used to evaluate ecosystem effects. Information on site
environmental characteristics’and contaminants, characterization of effects, remediation criteria,
conclusions, uncertalnty analysis and limitations of the assessment will be summarized into the
Environmental Evaluation Report.

Each of the preceding tasks is described in further detail in Subsection 9.2. A suggested outline for the
Environmental Evaluation Report is presented in Subsection 9.2.11. The field sampling plan presented
in Subsection 8.3 addresses both the Task 3 ecological investigation and the Task 9 ecotoxicological
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field investigations. A tentative schedule for performing the environmental evaluation is presented in
Subsection 9.4.

9.1.2 OU6 Contamination

A number of chemicals are suspected to be present in the soils ahd_’}’surface water at OU6 (see
Table 9-1). Preliminary reviews of available data show some cherﬁicals (organics, metals, and
radionuclides) in surface water to be above detection levels (T ables 2-2 through 2-12). Which of these
levels are above background is currently being evaluated as part of- the ‘RFI /Rl effort. Most of the
chemicals shown in Tables 2-2 through 2-12 and Table 9-t.are likely to- impact biota if present at
sufficient concentrations. The following subsections present a discussion of whnc,h,.of these chemicals
are likely to be of paramount concern at QU6 given theii: to’)"iic nature. Actual selection of contaminants
of concern to biota will take place in Task 2 after a more detaded analysis of potential adverse effects
and review of available toxicological literature. .~ - '

9.1.2.1 Metals

Terrestrial Ecosystems

Data on contaminant levels in soils at OUS':ére not. Yet available as this is a Phase | RFI /Rl investigation.
Based on the occurrence of metal contammants in OUG aquatic ecosystems, contamination of terrestrial
contaminants in blomomtonng studles of terrestnal ecosystems Studies on heavy metals are of several
types: (1) reports of m:etal,concentratlon' in-animals from only one location, (2) correlations of tissue
concentrations with enVinrohmgn:tal concentrations, (3) monitoring a site through time, (4) concentrations
in animals collected along a grédieht of pollution, and (5) comparisons of concentrations in animals from
reference and contaminated sites or sites where contamination is suspected. These studies generally
provide infor atson on" background concentratlons of contaminants and correlations of tissue
concentra ons with envnronmen;al concentrations. Data from the Talmage and Walton (1990) study is
availableffﬁ_for' most heavy metéls}or a variety of mammal species and lower trophic levels.

Several of the heavy :"rh'e_t__al's' deiected in aquatic ecosystems at OU6 are phytotoxic and are also known
to bicaccumulate and -hiq;ﬁagnify in terrestrial ecosystems. Bioaccumulation, the process by which
chemicals are taken up by organisms directly or through consumption of food containing the chemicals,
is documented for arsenic, cadmium, chromium, cobalt, copper, lead, mercury, nickel, and selenium.
Biomagnification, or the process by which tissue concentrations of chemicals increase as the chemical
passes up through two or more trophic levels, is documented from soil to plants for beryllium, cadmium,
chromium, copper, lead, mercury, and selenium. In herbivores, biomagnification occurs for antimony,
arsenic, cadmium, chromium, copper, lead, mercury and selenium. In terrestrial carnivores, mercury
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TABLE 9-1

CHEMICALS DETECTED AT OU6

A-SERIES PONDS (IHSS 142.1 through 142.4) and 142.12
Surface Water
Organics: phenol, aldrin

Metals: strontium, manganese, zinc, mercury, alummum mckel cyamde lead, lithium,
cadmium, copper, beryllium, and tin .

Radionuclides: americium-241, cesium-137, plutomum-239 radium 226, strontium 90, tritium,
uranium 233/234, uranlum 235 and uranlum-238

B-SERIES PONDS (IHSSs 142.5 through 142. 9)

Surface Water:
Organics: phenol

Metals: manganese, mercury, selemum strontlum zinc, lead, beryllium, cadmium, tin,
silver, aluminum, and copper

Radionuclides: amenc:um-241 cesnum-137 plutonium-239, radium-226, radium-228, strontium-
90 trmum uranlum-233/234 uranium-235, and uranium-238

Anions:

Sediments:

‘ ._g~fhethylnaphthalene, 4-methylphenol, acenaphthene, bis (2-ethylhexyl)
.. phthalate, napthalene, phenanthrene, phenol, 2,4-dimethylphenol, benzoic acid,
“benzyl alcohol, di-n-butyl phthalate, diethyl phthalate, and fluorene

Metals: aluminum, lead, lithium, manganese, strontium, zinc, chromium, copper,
mercury, barium, tin, and silver

Radionuclides: americium-241, cesium-137, plutonium-239, strontium-80, tritium, uranium-
233/234, uranium-235, uranium-238, and radium-226

Anions: nitrate/nitrite
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TABLE 9-1
{Concluded)
EAST AREA SPRAY FIELD (IHSSs 216.1)
Organics: phenol
Metals: manganese, mercury, zinc, and alumlnurﬁ

Radionuclides: americium-241, cesium-137, plutomum-239 strontmm-go tritium, uranium-
233/234, uramum-235 and uramum-238 i

Anions: nitrate/nitrite and sulfates - "

SLUDGE DISPERSAL AREA (IHSS 141)
Soil:

Radionuclides: plutonium-239 ..

TRIANGLE AREA (IHSSs 165)

Soil:

Metals: aluminum, arsenic, barium, beryllium, chromium,
copper, lead, ' lithium, manganese, mercury, and
molybdenum ;

Radionuclides plutanlum 239 ‘raditin=226, radium-228, uranium-233,
234, _}uran;um -235, and uranium-238

Radic;nu:'cué;s: .z_yn'l;np\&n radioactive elements
Anions: h “nitrate and sulfate
SOIL DUMP AREA (IHSS 156.2)

Radionuclides: piutonium-239
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and cadmium are known to biomagnify. Depending on historical usage, concentrations detected in
soils, and the biological receptors at OU6, any, if not all, of these metals are likely to become
contaminants of concern in the OU6 environmental evaluation.

Aquatic Ecosystems

The EPA has established ambient water quality criteria (AWQC) to be prptective of the environment (U.S.
EPA 1986). Specifically, the criteria were established to be prqteetiv:e-aqf‘ all aquatic life forms. One
rationale for establishing criteria protective of aquatic life isv:t'hat"aquatie"crganisms and plants are
important in food chains to higher life forms. In addition, ‘their direct d‘ependen_ce on the aquatic
environment results in constant contact with the watef ‘and the organisms ‘are-therefore likely to
assimilate any contaminants. One EPA objective in:,éétaﬁlishing AWQC was to determine chemical
concentrations that would not be directly harmfu:l.:=t"o..aquatic organisms and plants and would not
present a hazard to higher life forms due to any,.:bioniagnﬁiéation of individual chemical substances.

Of the metals detected in surface water at OUS, severi are"‘bf immediate interest in the evaluation of
aquatic ecosystems given their presence at levels above’ Federal surface water quality standards
(Table 9-2). These are aluminum, cadmlum lead manganese mercury, selenlum and zinc. Of the

that they transfer to successwe trophrc levels.” The potentral for adverse effects to occur is dependent
ofa number of physrochemrcal factors mcludmg (1) physiological and ecologrcal charactenstrcs of the

4) chemrcal

physrcal charactenstrcs of water (Jenne and Luoma 1977). Each of these factors will
be considered in the evaluation .of potential adverse environmental effects at OU6.

Cadmium

Freshwater acute vai:i';res for cadmium are available for species in 44 genera and range from 1.0 yg/!
for rainbow trout to 28,000 uvg/l for a mayfly. The antagonistic effect of hardness on acute toxicity has
been demonstrated with five species. Chronic tests have been conducted on 12 freshwater fish species
and 4 invertebrate species; chronic values range from 0.15 ug/| for Daphnia magna to 156 ug/| for the
Atlantic salmon. Freshwater aquatic plants are affected by cadmium at concentrations ranging from 2
to 7,400 ug/l. These values are in the same range as the acute toxicity values for fish and invertebrate
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species, and are considerably above the chronic values. Bioconcentration factors (BCFs) for cadmium
in fresh water range from 164 to 4,190 for invertebrates and from 3 to 2,213 for fishes.

—
(o}

The acute toxicity of lead to several species of freshwater animals has;,:b’één shown to decrease as the
hardness of water increases. At a hardness of 50 mg/L, the acute Sénsﬁivities range from 142.5 ug/I
for an amphipod to 235,900 ug/| for a midge. Data on the chronic-effects of lead on freshwater animals
are available for two fish and two invertebrate species. The Iowe’St:a‘nd»hixg‘ﬁest available chronic values
(12.26 and 128.1 ug/1) are both for a cladoceran, but in soft and hard water réap.ectively. Freshwater
algae are affected by concentrations of lead above 500 yg/i, based on data for ‘fovqri"s:pecies. BCFs are
available for four invertebrate and two fish species and “ran'ge from 42 to 1,700.

Several enzymes are sensitive to lead at very . low concentrattons Lead strongly inhibits several
ATPases, lipoamide dehydrogenase, and amlnoievullmc acnd dehydratase, which is involved in the
synthesis of heme (Rand and Petrocelli 1985). In veneb{ate»aplmals, lead poisoning is characterized
by neurological defects, kidney dysfunction, and anemia. .

Mercury

involve cell membranes and thelr permeabxhty In mammals early subacute poisoning generally has a
neurological mamfestatton (Rand and Petrocelh 1985) Data are avallable on the acute toxicity of

ug/! for Daphnia pulex to 2 000 ug/ | for three insects. Acute values for fish range from 30 ug/i for the
guppy to 1,000 wg/tfor.. Mozamblque tilapia. Few data are avallable for various organomercury
compounds d mercurous nitrate whlch are 4 to 31 times more acutely toxic than mercury(ll).

Available’ chronlc data mdncate that methylmercury is the most chronically toxic of the tested mercury
compounds:. Tests on methylmercury with Daphnia magna and brook trout show chronic values less
than 0.07 ug/I. 'For mercury(ll) the chronic value for Daphnia magna is about 1.1 yg/l and the acute-
chronic ratio is 4.5. 'In both a life-cycle test and an early life-stage test on mercuric chloride with the
fathead minnow, the chronic value was less than 0.26 ug/l and the acute-chronic ratio was over 600.

Freshwater plants show a wide range of sensitivities to mercury, but the most sensitive plants appear
to be less sensitive than the most sensitive freshwater animals to both mercury(ll) and methylmercury.
A BCF of 4,994 is available for mercury(ll); BCFs for methylmercury range from 4,000 to 85,000.
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Selenium

Although selenium can be quite toxic, it has been shown to be an essential trace nutrient for many
aquatic and terrestrial species and it has been shown to ameliorate the effects of a variety of pollutants
(e.g., arsenic, cadmium, copper, and mercury). Invertebrates have been shown to be both the most
sensitive and the most resistant freshwater species to selenium(lV). .Acite values for Daphnia spp.
range from 6 ug/\ to 3,870 ug/! for selenium(lV). Acute values in fish fpfdselenium(IV) range from 620
ug/\ for fathead minnow to 35,000 pg/! for carp. The final chronic value for selenium(IV) of 27 ug/l is
based on sensitivities of rainbow trout. Based on data for three speties, selenium(1V) was shown to be
5 to 32 times more toxic than selenium(Vl). Although selenium(lV) appears to-be more acutely and
chronically toxic than selenium(Vl) to most aquatic animais, this does not seém--xg Be true for aquatic
plants. Growth of several species of green algae werev-"ﬁffected by concentrations ranging from 10 to
300 ug/l. BCFs that have been obtained for seleniun'i":‘(l\/)' with freshwater species range from 2 for the
muscle of rainbow trout to 452 for the bluegill. nghest concentrauons of selenium(lV) have been found
in fish viscera, due to the uptake of selenium adhenng to food

Zinc

The levels of dietary zinc at which toxic effects are- evident depend markedly on the concentration ratio
of zinc to copper (Rand and Petrocelli 1985) ch is also a'metabolic antagonist of cadmium, so that
high zinc intakes in animals afford some protectlon agalnst cadmium exposure. Acute toxicity values
are available for 43 species of freshwater animals. Data indicate that acute toxicity generally decreases
as hardness increases. When adjusted toa hardness of 50 mg/L, sensitivities range from 50.70 ug/!
for Ceriodaphnia ret/culate to 88,960 ug/I fora damselﬂy Additional data indicate that toxicity increases
as temperature mcreases Chl’inC foxicity-data are available for nine freshwater species. Chronic
values for two invertebratés. range from 46.73 ug/l for Daphnia magna to >5,243 ug/! for the caddisfly,
Clistoronia magnificia: C,hkromc_,_vafueg) for seven fish species range from 36.41 ug/ for flagfish,
Jordanella floridae, 10 854.7”";49/1”?0r the brook trout, Saivelinus fontinalis. The sensitivity range of
freshwater plants is greater th:ar:i.ithat for animals. Growth of the alga, Selenastrum capriocornutum, is
inhibitedfby 30 4g/l; however, 4?—day EC50s for several other species of green algae, exceed 200,000
ug/l. Ziné“‘biga;bcumulates in freshwater animal tissues at 51 to 1,130 times the water concentration.

9.1.2.2 Radionuéﬁ&esﬂ_ C 7

Basic ecological research on radionuclides in the environment has a 40-year history resulting in
sophisticated models for identification and prediction of the movement and concentration of specific
radionuclides. The same is true for effects resulting from exposure to both external and internal sources
of radiation. Most of the scientific literature concerning radioecology has resulted from interaction
between DOE operated facilities and nearby universities.
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The following discussion is a brief summary of the radionuclide literature reviewed. In general,
transuranics tend to bind in the soils and sediments and have limited availability to biota.
Bioaccumulation or concentration factors routinely are low between trophic levels. Data from Little et
al. (1980) from the Rocky Flats Plant site indicate that radionuclide inventories (and thus radiation doses)
in vertebrate populations are well below levels know to elicit effects. Based on the following cursory
literature review, it seems unlikely that, at the iow dose levels reported, sufflcrent sensitive methods exist
to distinguish adverse biological response due to radionuclides _:fror_:n background noise” (chance
fiuctuations due to climate, weather, human disturbance, etc.) at fheRoc,_ky Flats Plant Site.

Terrestrial Ecosystems

Historically, the principal reason for determining BCFg:;f’or;.-ferrestrial biota was to calculate the internal
radiation dose to higher trophic levels at an equilibriurn bbdy burden from radionuclides assimilated from
foodstuffs. For the most part, BCFs for mammals have been collected from fallout studies under widely
varied habitat conditions (arctic, deser, temperature zone and laboratory) and, consequently, there are
few consistent generalizations. Concentration factors for 137cesrum (Cs) typically show an increase from
plant to mammalian herbivores as well as rncreases at the hlgher trophrc levels. Ninefold increases in
¥7Cs through the plant -» mule deer —+ cougar ‘food-chain were ‘demonstrated in the work done by
Pendleton et al. (1965). Also an increase of. approxrmately 2'to 5 fold at each link in the lichen -
caribou - wolf food-chain has been reported by Hanson et al. (1967).

Less comprehensive data ar‘e avarlable for the other radionuclides, but it is evident that not all
radronuclrdes are concentrated in food chams and that different food-chains may exhibit markedly
same nuclide. Strontium-90 accumulation for the plant -
herbivore chain ranges irom 0,_92 tov.8.4,“whilé"th‘é BCF’s for tritium, *°cobalt and **'iodine are less than
1.0 with the exception of é.‘4-..for sée_d - water - quail for *°Co movement (Auerbach 1973).

sw field studres on the comparatrve uptake of actinides (transuranics) by biota from
comammated oils. Uranrum thorium, and plutonium (Pu) transfer in terrestrial food-chains has not
been well studied because of the difficulty and expense of analyzing these elements at low levels in
biota and the- frequent hrgh degree of variation in field data that complicates statistical comparisons
between different’ actinides. Field studies that have been conducted on soil-plant-animal transfer suggest
that bioaccumulation of t_bese elements does not occur. Hakonson (1975) indicates that at the Trinity
Site, residual (Pu) levels in soils, plants, and animals were approximately 10 times lower in small rodents
than in the corresponding grass samples. This same trend has been noted in other studies as well
(Garten and Dakiman 1978, Garten et al. 1981). Bly and Whicker (1978) found that the mean ratio of
23%py in arthropods to ?*°Pu in 0 to 3 cm soil at Rocky Flats Plant was 9x107.
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Little, Whicker, and Winsor (1980) conducted a comprehensive study in the grassiand ecosystem around
Rocky Flats. The overall conclusions mirror the previously mentioned works in that plutonium was not
accumulated up through the food-chain. Additionally, the body burdens of biota were significantly lower
than required to elicit a biological or ecological effect.

Most studies of radiosensitivities of soil fungal populations have been performed in the laboratory.
Studies on the effects of irradiation of natural populations in the field,vhayé been rare and have suffered
from inadequate controls (Stotsky and Mortenson 1959, and Stanovick; Giddens, and McCreery 1961)

A study by Edwards (1969), revealed distinct differences in radios'ensitivifies of i’/arious microarthropod
groups, but all were killed at levels much lower than those-tethal to microfiora. Orbatrd mites, the most
radiation-resistant microarthropods, were killed by 200, krlorads Auerbach et al. (1 957) found that with
lower radiation doses, a lag effect exists in growth rates in ‘certain microarthropods, such as Collembola.
Cawse (1969) noted that bacteria are the most tolerant to radtatlon up to about 2.5 megarads. Fungi
are resistant up to about 1 megarad (Johnson and. Osbome 1964)

Fraley and Whicker (1973) found native shortgrass plainé”ve,gefatipn to be very resistant to chronic
gamma radiation at exposure rates varyiﬁdﬁfriii‘h"’o 01 to 650 rads/ht. One of the most resistant species
was Lepidium densifforum which became. dominant at exposure rates of 12 to 28 rads/hr and was able
to germinate, develop, and complete seed set at exposure ‘tates greater than 28 rads/hr. The level of
radiation exposure in their study is many orders of magnitude greater than any encountered in the
environment around facilities. stich ds. Rocky Flats .The authors also reported that while community
changes were apparent, the parameters used (coefflcnent of community and diversity) lacked the
sensitivity to measure such change B

A long-term project was ir"r'itiated in. 1968 at Oak Ridge National Laboratory (Styron et al. 1975) to assess
effects of mixed betav-»a’ndv-ggmrha. ,_red'i‘at__ipn from simulated fallout on a grassland ecosystem. Extensive
statistical analyses-of data-on humbers of individuals collected for each of 76 arthropod and 2 molluscan
taxa have lde ffied no lasting si@nificant changes in similarity or species diversity of experimental versus
control communrtres as the result of the long-term irradiation at fow doses rates. Natural fluctuations
in communny dynamrcs obscured any possible radiation effects.

Mammal species arid*pqpu!-étions exhibit a similar resistance to chronic low-level exposures and even
acute exposures required in excess of 100 rads to elicit reproductive, hemopoietic, or survivorships
responses (Kitchings 1978).
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Aquatic Ecosystems

Aquatic food-chain dynamics are similar to those previously described for terrestrial ones. On the
whole, the actinides have no known biological function and do not show an affinity for muscle in higher
trophic level organisms (Poston and Klopfer 1988). In a study conducted at the Savannah River Plant
by Whicker et al. (1990), aquatic macrophytes were found to have ,_tﬁéijhighest concentration ratio,
primarily, the authors suggest, due to adsorption of sediment particufates’:”to surfaces. All other trophic
levels were found to have very low concentration ratios. In. heaﬁy all cases, concentrations of
transuranics in vertebrate tissues were very low. One would expect very low concentrations of
transuranics in vertebrate tissues because of the low concentratmns in water, sedtments macrophytes,
and invertebrates, and because of the generally low food-chain transfer factors_p_:f_.. ‘most transuranics
(Bair and Thompson 1974, Eyman and Trabalka 1980)-."":

Only 5 to 10 percent of the plutonium and amencnum in sedlments in a process waste pond on the
Hanford Reservation were found to be available for foodweb transfer (Emery et al. 1975). The remaining
fraction appeared to be tightly bound to particles and would ‘be transported ecologically in particulate
form. Watercress had a Pu concentration about equal to the sedlments white dragonfly larvae and snails
had americium (Am) levels approxnmatmg the ‘sediments. Al remalnlng biota had Pu and Am
concentrations which were generally well below those of the sediments. Goldfish in the pond
concentrated small amounts of both |sotopes "

With respect to the distribution’ of several long-hved ‘radionuclides within aquatic ecosystems, the work
of Whicker et al. (1990) tends to conflrm and strengthen the concept that many radionuclides tend to
reside entirely in the sediments lt appe s*that this is true for 137Cs and the transuranium elements.
As a consequence, only a very small fraction of the total system inventory can reside in the bIOth
components. For. fad;onuchdes that tend to sorb strongly to sediments, this distribution can probably

Most of the orgé‘nig_:_ bofnpo’unds found at OU6 (Table 9-1) are on the RCRA Appendix Vil and IX Lists,
the Superfund Targéf Cqmpbund List, and the EPA Clean Water Act Priority Pollutants Compounds List.
Each is known to cause adverse acute and chronic effects on aquatic life depending on concentration.
All of these compounds, except aldrin, were detected in surface water at OU6 (Tables 2-2 through 2-12).
Values for each of these compounds are below the potential chemical-specific ARARs reported in Tables
3-1, 3-2, and 3-3 of this document. While these contaminants do not appear to be of concern based
on these limited data, forthcoming data will be evaluated with respect to this determination.
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Chemicals which are readily accumulated by aquatic biota and are persistent in agueous media, such
as the polycyclic aromatic hydrocarbons (e.g., napthalene and phenanthrene) and pesticides (e.g, aldrin)
will require evaluation of their potential adverse effects on site-specific biota. While there is no history
of their disposal, detection of pesticides, PCBs, or dioxins in the Phase | analytical program for abiotic
media would also warrant further consideration in this environmental evaluation. Locations of elevated
levels of organic chemicals detected in groundwater will warrant evatuation due to the potential
interaction with surface water and subsequent potential for exposure to receptor organisms.

9.1.3 Protected Wildlife, Vegetation and Habitats

9.1.3.1 Wildlife

The U.S. Fish & Wildlife Service has identified severa‘l"vlisfed endangered or threatened wildlife species
which could possibly occur in the Rocky Flats Plant area However, none is expected to occur because
of lack of habitat. These species include the endangered ba!d eagle (Haliaeetus leucocephalus), the
two threatened subspecies of peregrine falcon (Falco, peregrmus tundris and F. p. anatum), the
endangered whooping crane (Grus amencana) and the" endangered black-footed ferret (Mustela
nigripes). _ :

The bald eagle is primarily a winter resrdent around rfvers and lakes, and the closest known nesting
pairs are found at Barr Lake, 25 miles to the' east of Rocky Flats. Although the Rocky Flats Plant Site
lacks suitable bald eagle nestrng"nabrtat bald eagles have been observed over the plant site, and one
pair has been observed feedlng regularly at Great: Western Reservoir, located approximately 0.4 miles

east of the site. £ /o

The whooping crane pa§Ses fnrouitjh Colorado during its spring and fall migrations. Whooping cranes,
blown off their mlgratron course couid use the Rocky Flats area as a night roost. These birds prefer

Rocky Flats

The two subspecres of peregnne falcon may occasionally occur in the Rocky Flats area as they hunt
for prey. Nestrng preferences are high cliff sides and river gorges, both of which are absent at Rocky
Flats. However, nestmg svi,tes have been recorded to the west about 4 to 5 miles from the site.

The historical geographic range of the black-footed ferret coincides with that of prairie dogs, a principal
prey species. Although black-footed ferret populations are now extinct in the wild, large prairie dog
towns sufficient to support a black-footed ferret population (>80 acres for black-tailed prairie dogs) if
found at Rocky Flats would be surveyed by approved methods (U.S. Fish and Wildlife 1886).
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Several additional species are of special interest to the State of Colorado because they are endangered
in the state, are game species, have small and/or declining populations, or are pest/nuisance species
(Colorado Division of Wildlife 1981, 1982a, 1982b and 1985). These species will be identified and
investigated during Task 2 and will be considered in the development of on-site food webs.

9.1.3.2 Vegetation

Ten federally-listed or proposed plant species occur in Colorado, aﬂa of Which are western slope species.
None of these is known or expected to occur on or near Rocky Flats A number of candidate species
for federal listing are known to occur in Jefferson and Boulder Counttes but have not been identified
at Rocky Flats. ’

9.1.3.3 Wetlands

Numerous regulations and acts have been prorﬁul.gatédrtb‘_:p’rdbtect water-related resources, including
wetlands. Wetlands play an important role in ecosystern. prdbessing and in providing habitat to a variety
of plant and animal species. An assessment of Rocky: Flats wetlands was completed in 1989
(EG&G 1990h}); these wetlands currently tall uhder. the 1unsdtctxon 6f the U.S. Army Corps of Engineers.
Wetiands occur along North and South Wal' “Creek, the ‘Unnamed Tributary, and around the A- and
B-series Ponds. DOE activities with a potentlal to impact wetlands will follow regulations designed for
their protection. ’

9.2 ENVIRONMENTAL EVALUATION TASKS

Sections 121(b)(1) and (d) of CERCLA An environmental evaluation, in conjunction with the human
health risk assessment is required 1o ensure that remedial actions are protective of human health and
nel ~Gundehnes for canductmg this evaluation, which is also called an ecological
assessment are provided by EPA in Risk Assessment Guidance for Superfund, Volume Hi, Environmental
Eva|ugt|gn Mgnua (U.S.EPA 1989e) Additional guidance is derived from EPA’s Ecological Assessments
of Hazardous Waste Sites: A Field and Laboratory Reference Document (U.S. EPA 1989d) and other
guidance documents {1 abte 9- 3)

The environmental eva|uation is both a qualitative and quantitative appraisal of the actual or potential
injury to biota other than humans and domesticated species due to contamination at OU6. The
environmental evaluation is intended to reduce the inevitable uncertainty associated with understanding
the environmental effects of contaminants present in OU6 and to give more definitive boundaries to that
uncertainty during remediation.
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TABLE 9-3

EXAMPLES OF EPA AND DOE GUIDANCE DOCUMENTS AND
REFERENCES FOR CONDUCTING ENVIRONMENTAL EVALUATIONS

Barnthouse, LW., G.W. Suter, S.M. Bartell, J.J. Beauchamp, R.H. Gardetier, E. Linder, R.V. O'Neill and
A.E. Rosen. 1986. User's Manual for Ecological Risk Assegsmgnt Environmental Sciences
Division. Publication No. 2679, ORNL-6251. L

U.S. DOE. 1988a.
Requirements. DOE Order 5400.YY. Draft, September 1988

U.S. DOE. 1988b. Radiation Effluent Monitoring and Envnronmental Survelllance DOE Order 5400.XY,
Draft, September 1988. A

U.S. DOE. 1990b. Radiation Protection of the Publ i;é_a’:r’\d the Environment. DOE Order 5400.5

U.S. EPA. 1988a. Guidance for Conducting Rém9dial_.;=.:Iiﬁyeéiiqations and Feasibility Studies under
CERCLA. Interim Final. Office of Emergency arid\,\ Remedial Response, Washington D.C.,
EPA/540,/g-89/004. T,

U.S. EPA. 1988c. Guidance on RemegLaI Actions for Contammated Groundwater at Superfund Sites.
Office of Emergency and Remedta! Response Washmgton D.C. EPA/540/2-88/003.

U.S. EPA. 1988e. Superfund Exposure Assesgment Manual Office of Emergency and Remedial
Response. Washmgton DC EPA/540/1-88/001

U.S. EPA. 1989c. Exposure Fg_gtgrs ‘Handbook. Office of Health and Environmental Assessment.
Washington, DC EPA/600/8 89/043 S

teritn- Flnal Ofﬁce of Emergency and Remedial Response. Washington, D.C.
EPA/540/1—89/001 '

U.S. EPA._ 1990, Guidance for Data Useability in Risk Assessment. Office of Emergency and Remedial
Response Washmgton D.C. EPA/540/G-90/008.9.2.1 Task 1: Preliminary Planning
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The following plan for OU6 provides a framework for the review of existing data, the conduct of
subsequent field investigations, and the preparation of the contamination assessment. Methodologies
for the ecological and ecotoxicological field investigations (Tasks 3 and 9) are described in the Field
Sampling Plan presented in Subsection 9.3.

9.2.1 Task 1: Preliminary Planning

This task includes a definition of the study area, a determination of the scope of the environmental
evaluation, identification of DQOs, and a plan for obtaining»’" c_shs_ghé;us on selection criteria for
contaminants of concem, key receptor species, reference areas;. and the field sampling
approach/design. :

The scope of the environmental evaluation will describe tﬁe kind and amount of information that will be
collected in the study. The biological parameters that are to-be measured, estimated, and calculated
will be described. The time period and boundaries of the. evaluatron will be designated. Depending on
the available pathways for exposure and the habitats" potenually exposed to contamination, the study
area for this ecological assessment may extend beyond the boundanes of OUB.

9.2.1.1 Selection Criteria for Contam}nants»v-al_Qéhg”érn

Because not all chemicals found at OU6 wil'l':'"‘ha\'/é adVerse effects on biota, the list of chemicals to be
evaluated can be narrowed. Chemical and spébiesiispecific criteria (e.g., likelihood of exposure) will be
used for selecting those ccntammants that are of pamcular concern from an ecological perspective at
0us. Chemical, physacal and toxnco!og:ca! criteria will be used in selecting contaminants of concern.
Examples of the potentsal cntena to be evaluated in selecting contaminants of concern are shown in
Table 9-4. A s

Although the sé ,non process for contammants of concern parallels that for the Human Health Risk
Assessment; thé lists may differ’ somewhat based on contaminant fate and transport characteristics and
spemes-specif’c toxicities. Selectlon of the contaminants of concern will be evaluated in accordance
with EPA gundance (U.s. EPA 19898) The screening values for each the criteria will be used as tools
to help select chemlcals that need further assessment. They will not be used as limits which indicate
absolute “no adverse_effec_:ts" levels. Actual site-specific conditions will determine the potential for

adverse effects in receptor species at OUS.
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TABLE 9-4

POTENTIAL SELECTION CRITERIA FOR CONTAMINANTS OF CONCERN

Concentrations detected on site
Frequency of detection
Historical disposal information

- Type

- Quantity
Mobility in environmental media
Chemical fate (transport)

- Adsorption coefficient

- Partition coefficient (water-octanol)

- Water solubility

- Vapor pressture
Persistence

- Biodegradation

- Chemical degradation
Bioaccumulation potential
Bioavailability
Biotransformation potential
Background concentrations
Biochemistry

- Essential nutrient

- Enzyme inhibitor
Toxicity
Treatability
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9.2.1.2 lIdentification of Key Receptor Species

Key receptor species are those species which are or may be sensitive to the particular contaminants
of concern. Species at each trophic level within a food web, differ in their sensitivity and the ways they
take in, accumulate, metabolize, distribute, and expel contaminants. The susceptibility of a particular

organism also varies with the mechanism through which contaminants..are taken up from the

environment. ln general, the following criteria determine the susceptibifi
contaminant (U.S. EPA 1989e):

ofthe species to a particular

. Rapidity with which the contaminant is absorbed from the e-q_y:fb‘ ment

o Sensitivity of species’ tissues to the dosag:é'vigcurred

. Relationship between tissue sensitivi nd the expression of symptoms of toxic injury

. Rapidity of repair or accommaodation to injury

Selection of receptor species will depen;d"*}oﬁ"‘“‘ihev.ﬂ..ﬂg ility to dé}'t'egg,,;toxic injury in the organism or
"(_b)vhﬂé‘l""“”sm.nggrds on the definitions of injury to
(irtage-Assessment Rule [40 CFR Subtille A
éhavioral abnormalities, cancer, physiological

subsequent adverse effects to the popu!&tion;
biological receptors are found in the Natural Res' ur¢
Section 11.62 ()]. These include death, dlsease
IS ,{_\ddltlonaf
are provided in the Type B Tghmca’l ‘ [
The gz}roCedures descnbed in these documents provide a framework

malfunctions, and physical deform: ethods for detecting injury to biofogical resources

ent: [njury to Fish and Witdlife Species (U.S.

Department of the Interior 198

for determining what catego ofseffeCrs- m-tg.m_.,_ﬁbe observed in the field during the site visit and

subsequent surveys and féf"v«gelect'iu appropriate study methods to establish relationships between

contaminant distribution oﬁc—emraﬁf n in the physical environment and biological consequences
in the receptor ’

efforts on ex

importance in the fo ‘
the following:

. Species’ sensitivity

. Listing as rare, threatened, or endangered by a governmental organization

° Game species
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. A key component of ecosystem structure and function (e.g., abundant prey for other
important species

Additional criteria used in the selection of key receptor species include species’ habitat preferences,
food preferences and other behavioral characteristics which can determine population size and
distribution in an area or significantly affect the potential for exposdfe.-“ Key receptor species may
include game species such as mule deer (Odocoileus hemionus) which“ié mobile and has a large home
range; or an organism that is sedentary or has a more restncted movement such as plants, some
invertebrates, and some small vertebrates. For contaminants that bloaccumulate the effects are usually
most severe for organisms at the top of the food cham te.g., top predators) Examination of
contaminant effects on these more mobile species may necessrtate the integration’ of data from different
OuUs.

A checklist of OU6 biota will be developed in conjunonon wnh the ecological field inventory. The initial
list of key receptor species will be chosen from the- checkhst based on the selection criteria and will
include organisms from each trophic level. The documented selecnon analysis will include an evaluation
of the species’ relation to potential contaminant exposure through both direct contaminant accumulation
from the abiotic environment and bloaccumul _|on through | the food chain. Examples of key receptors
species likely to be on this list are presented in Table 8:5. Thls list will be refined as information is
evaluated on known contaminant effects on;,these :,,specnes (or similar species) and the documented
levels of contamination present at the site.

Key receptor species wi»[l*’zbo"éelectjéd ;é{[om this it for subsequent detailed food web analyses and
possible tissue samplin‘@ -“Selection of key receptor species for tissue analyses will depend on the
species’ suitability for* sampkng,, sample size requirements, results of the preliminary exposure
assessment, and expectatuon for fmdlng contaminants in the tissues sampled (see Subsections 9.2.9 and
9.2.10). . _

Final selectlon of contamnnants of concern and key receptor species will provide the basis for the
contaminatioft assessment (T asks 4 through 7). In the contamination assessment, food webs and
contaminant” exposur,e pathways will be developed for OU6. Information on these food webs will be
used to relate quantitative data on contaminants in the abiotic environment to adverse effects in biota
and to evaluate poteriﬁal«__bifhpacts to biota due to contaminant exposure.
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TABLE 9-5

POTENTIAL KEY BIOLOGICAL RECEPTORS
FOR ASSESSMENT OF ECOLOGICAL IMPACTS AT OU6

Community

Periphyton

Benthic Macroinvertebrates

Fish
Reptiles

Mammals

Birds

Terrestrial Inver bratesﬁ_jmv

Grasses’ |

Shrubs/Forbs

Microbial Populations

Receptor Species.” ™

Green algae
Blue-green algae .

Mayfiies (larvae) . .
Caddis flies {larvae) .
Chironomids (larvae)
Crayfish

,Féthéad minnow
' Bldegill .

Garter snake
Bull snake

Deer mouse..
Northern pocket gopher
“-Microtines
/ Coyote-

#Mourning dove
. Mallard
« Killdeer

“.Red-winged blackbird
Ring-necked pheasant
Cormorant
Blue heron
Great-Horned owl

Earthworms
Grasshoppers

Western wheatgrass
Blue grama
Cheatgrass

Snowberry
Willows
Bindweed
Sunflower
Cattails
Pondweed

Entire population
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9.2.1.3. Reference Areas

Determination of criteria for selection and sampling of reference areas wili be coordinated between
operable units. Reference areas will be identified as needed for tetrestrial, wetland, and aquatic species
and will be selected based on measurement endpoints. Reference areas are likely to be selected to the
west or north of RFP, away from potential effects associated with releases from either RFP or OUS.

Reference areas may be selected when current and historical data are ndt"' available to assess impacts
from QU6 contaminants. One or more reference areas may be se!ected based upon their similarity to
QUe, their lack of exposure to contamination from Rocky Flats or other sources, and the selected
measurement endpoint. If more than one habitat or ecosystem: type (e.g. terrestrral and aquatic) is to
be assessed at OU6, comparable reference areas may be established for each, ora reference area may
be selected containing those habitats or ecosystem types:..fi'n a comparable distribution. For OUS, at
least one reference area may be located upstream of':the'; assessment area unless conditions indicate
the area is unsuitable as a reference area. Data collected at the reference area will be compared where
possible to values reported in the scientific literature- to demonstrate that the data represent a normal
range of conditions. Methods used to collect data at the. reference area will be comparable to those
used at OUS6. ' '

The selection of reference areas would be made to meet DQOs (U.S. EPA 198%¢) and the selected
assessment and measurement endpoints. Two basnc crltena would be employed in the selection and
establishment of reference areas: ' '

1. The reference areas wul be srmdar to OU6 in terms of soil series, topography, aspect,

vegetaﬂon habotat types and piam and animal assemblages.

2. The reference areas mciudmg vegetation and wildlife, have not been impacted by
"ses frOm_OUS or other RFP Operable Units.

9.2.1.4 Data Quality Obiectih\reé‘_i

The DQO de::\'/el.g_pnﬁen‘t proceés will follow the three stages recommended by EPA (1989d). Stagel of
the DQO process ‘involves’ preparing definitions and concise DQOs. Examples of Stage | program
DQOs for this environn%e-nt:al': evaluation include the following:

J identify appropriate site-specific receptor species, contaminants of concern, and
exposure pathways to determine if there is a potential for adverse effects to occur as
a result of contamination. This step includes determination of relevant contaminant
concentrations in biological tissues.
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. Evaluate the potential for impacts to occur to biological resources outside the
boundaries of OU6 or Rocky Flats Plant. '

. Evaluate the need for remediation to protect the environment.

Stages Il and Ill of the DQO process include identification of data uses and needs and design of the
data collection program. Products of Stage Il include proposed stat'eménts of the type and quality of
environmental data required to support the DQOs, along with ot_her technical constraints on the data
collection program. The objective of Stage ! is to develop :;d:eta "é'oll,:eeti‘oq plans that will meet the
criteria and constraints established in Stages | and 1. Stagei-?ll_!_.results in the specification of methods
by which data of acceptable quality and quantity will be obtained. The DQO development process will
continue as scoping of the environmental evaluation bec‘émes more refined. Additional Stage | decision-
type DQOs may be needed or data collection-type ,D:Q_Qe may be modified based on Task 1 and Task
2 results and subsequent refinement of the field _;sé‘m-_p’ling plan.

9.2.1.5 Field Sampling Approach/Design

In addition to the work plan, proper conﬁdet:”'bfthis environmeﬁféi eValuation will depend upon design
of the Field Sampling Plan. The Field Samphng Plan presented in Subsection 9.3 is designed to be
flexible so that it can be revised as addmonal data are ‘collected. Flexibility in the Field Sampling Plan
will ensure that field data collection activities wm be comparable to and compatible with previous data
collection activities performed- at the site while prov;dmg a mechanism for planning and approving new
field activities. The Field Samphng Plan in con;unctlon with Standard Operating Procedures (SOPs)(in
preparatlon by EG&G) for Ecology (Volume V) and the Implementatlon Plan (|n preparation by EG&G),

9.2.2 Task 2:" ata"C’Glieeiiqn/EVa:lu;iion and Preliminary Risk Assessment

As an inj_‘fieg al part of the BF!?R! process, Task 2 of the environmental evaluation will focus on
accumulat*ihg____ Fi‘d=-.analyzing,,!pe_r’tinent information on three major areas:

. SpeCie:s\, populations, and food web interrelationships

. Types, distribution, and concentrations of contaminants in the abiotic environment (e.g.,
soil, surface water, groundwater, and air)

U Preliminary determination of potential exposure pathways and potential contaminant
effects on OU6 biota based on literature review
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The principal subtasks in Task 2 include Literature Review and Site Characterization. These subtasks
will be performed in conjunction with the Task 3, Ecological Field Investigation. Information that will be
developed from these tasks includes the following:

9.2.2.1 Literature Re\(i_.e'w___,”‘.

Chemical inventory/contaminants of concern - Existing information including that
obtained on chemical contaminants from other investigafi'ons at Rocky Flats and other
DOE facilities will be used in the development of a prehmmary list of contaminants of
concern.

Initial toxicity test data - Preliminary data on ihe toxncny of potentlally complex
chemical mixtures in QU6 surface waters

Descriptive field surveys - Inventory o_f.;éUG biota and locations of obvious zones of
chemical contamination, ecological gﬁects,*and human disturbance.

Species inventory - Plant and animal. spécies known to occur within OU6 or to
potentially contact contaminants at OU6 and their trophic relationships.

Population characteristfcs - General iﬁfﬁrfﬂaﬁqn on the abundance of key species.

Food habit studies - Available information from literature sources to supplement field
observations.and possible gut content analysis on key species.

As an essential part of Task 2 a rewew of available documents, aerial photographs, and data relevant
to the site will be_ cempleted T hlS will allow compilation of a database from which to determine data
gaps and to pro ide evidence for a defenstble field sampling program. Prior studies by DOE and the
RFP operatmg contractors will be reviewed and evaluated. Information to be reviewed will include the

followmg

. " ‘:P,rbiﬁéet, vfileé maintained by Rockwell International and EG&G

J Project rébons and documents on file at Front Range Community College Library and

the Colorado Department of Health

. DOE documents and DOE orders

. The Phase | database
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J The Rocky Flats EIS database

. Data from ongoing environmental monitoring and National Pollution Discharge
Elimination System (NPDES) programs

. Studies conducted at Rocky Flats on radionuclide uptaké,:f_fetention and effects on plant
and animal populations s

. Scientific literature, including ecological and nsk assessment reports, from other DOE

facilities (Oak Ridge National Laboratory, Los Alamos Hanford Savannah River,
Fernald) £ ’

If available and applicable, historical data will be use"d /Where the same methods are not used in the
collection of new data, use of historical data will depend on the demonstrated comparability of the data
collection methods. '

9.2.2.2 Site Characterization

Environmental resources at the site will be charactenzed based on reviews of existing literature and
reports, including results from the Phase | RFI /RI mvestlgatlon ‘other operable unit RFi /Rl investigations,
and the Task 3 ecological field mvestngatlon The descnptlon of the site will be presented in terms of
the following distinct resource are ' s

. Meteoroiogy/Alr Quallty e

. Soils = a o

e Geology

. Surface and Groundwater Hydrology

Tertestrial Ecclogy
# Aquatic Ecoldgy
Protected/lrrg?pdi‘tant Species and Habitats

The purpose of the srte charactenzatlon is to describe resource conditions as they exist without
remediation. The narratwe with supporting data will include descriptions of each resource, with
attendant tables and flgures, as appropriate, to depict, in a concise and clear fashion, site conditions,
particularly as they influence contaminant fate and transport.

Included in this task is the development of a community food web model (Reagan and Fordham 1991)
to describe the feeding relationships of organisms at Rocky Flats Plant. Food web construction begins
with gathering information 1o evaluate the food habits of species or species groups (e.g., grasshoppers)
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found or potentially occurring on site. Standard computer searches will be augmented with searches
of local university libraries to locate any regionally pertinent studies on food habits. The preliminary list
of important species, compiled from background information, will be completed based on observations
of presence and abundance made during the ecological site surveys and on trophic level data obtained
from the food web model. Based on the model, a modified list of species will be made using
toxicological information (toxicity assessment) to determine which specres or species groups might be
most affected or most sensitive to the chemical(s) of interest.

Data from past studies and preliminary data from current env;ronmental studres will be used to better
define the present distribution of contaminants in the abiotic environment and to ‘develop an initial food
web model. The food web model in conjunction with a prelrmmary pathways anal.ysis will identify likely
or presumed exposure pathways or combinations of pathvééys and receptor species at risk. Based on
this preliminary information, the Task 3 and Task 9 treld mvestlgatron sampling approach/designs may
be revised. ‘ :

9.2.3 Task 3: Ecological Field Investigation

The Phase | field investigation for OUG consrsts ‘ofthe followmg separate programs: the air program
which will entail emissions estimation and modehng ‘the sonls surface water, and groundwater programs,
which will be conducted as part of the Phase 3 RFI /Rl activities; and the terrestrial and aquatic biota
sampling program, which will be conducted as part of this environmental evaluation.

9.2.3.1 Air Quality

A site-wide air quality rhprt'rtbrin_g"pr,e:'(_'jrérrtmis‘be‘ihg conducted at Rocky Flats. These data can be used
to model airborne transpOrt of cohtaminants to potential receptors Where the inhalation pathway is

potential adv se éffects | usmg these transport model data will be performed.

Few data exist on. contamlnants present in surficial materials at OU6. Groundwater monitoring wells
have been installed at' several locations within the drainages and in several IHSSs. Soil samples from
various depths in these wells were analyzed. All of these data have not been validated, and there is
some uncentainty in the unvalidated data.

The purpose of the Phase | RF1/RI sampling and analysis program is to provide data for characterizing
the IHSSs and for confirming the presence or absence of contamination. The Phase | RFI/RI Work Plan
proposes to collect soil samples from each of the iIHSSs at OU6. Soil samples will be collected from
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the surface (< 2 inches deep) in the Sludge Dispersal, Old Outfall, Triangle, Spray Field, and Soil Dump
areas. Surface soils samples will be analyzed for radionuclides and metals at the Sludge Dispersal, Oid
Outfall and Spray Field areas and for radionuclides only at the Triangle and Soil Dump areas. Soil
samples will also be collected from borings at the Old Outfall, Trenches, Soil Dump and Spray Field
areas and only where there are radiation hotspots or high soil gas readings in the Triangle. The list of
soil analysis parameters is presented in Table 7-9 and the planned anal':yt_ical program is presented in
Table 7-10. In addition to these analyses, soil analyses will be cond:u'bted in the field and laboratory to
confirm and clarify Soil Conservation Service descriptions and clagsiﬁbations This information will be
used to evaluate suitability of the soils for plant growth and to assnst in the selectlon of suitable reference
areas. : :

Surficial soil samples will be of prime importance for déferf’hining source contaminants for biota. This
uppermost layer is a major source of nutrients and contaminant uptake for the vegetation under study
and is also a potential source of contaminant mgestion to wildlife. Soil samples from all depths are
related to surface water and groundwater reglmes Flunds moving through the soils can leach
contaminants, transport them through available flow paths, and deposit them in downgradient
environments. Contamination in soil and groundwater ata depth of greater than 20 feet (maximum depth
of burrowing animals and plant root penetranon) will not be considered to affect biota.

The sampling and analysis programs under the Phasei RFI JRI fleld investigations will be reviewed and
modified as necessary to ensure that samplmg mtervals and methods are appropriate to collect suticial
soil samples in the required |ocat|ons .Data from, .other operable unit programs will be evaluated for use
in characterizing the nature and areal extent of surface soll contamination in the vicinity of OU6. The
information will be used: to_help ldentnfy eXpesure__:,pathways for the environmental assessment.

9.2.3.3 Surface Water and _»_:S'édi_rjjents

Surface wate and‘""Sédimer“\’f‘s:ambl'es‘_ﬂ éfe collected on a regular basis as part of ongoing site-wide
mvestlgatlon “These invesﬁgaﬁons will continue. This Phase | RFI /Rl Work Plan proposes extensive
samphng along Walnut Creek and in the A- and B-Series Ponds. In addition, samples will be collected
upstream of. the Rocky Fiats Plant to provide background data. Samples will be analyzed for metals,
radionuclides, mor,gamcs ; an_d organics. Data on physical parameters such as sediment composition
and quality, grain s"i'i‘es_,“ér‘_\d total organic carbon will also be collected.

Surface water sampling and analytical results presented in other operable unit work plans and reports
will be evaluated with respect to this environmental evaluation plan. Sampling locations presented in
this work plan are integrated with ongoing site-wide sampling locations. Chemical results from other
operable unit surface sampling locations will be reviewed and incorporated into the QU6 environmental
evaluation as appropriate.
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9.2.3.4 Groundwater

Groundwater monitoring wells upgradient, downgradient or within some of the IHSSs provide limited
information on groundwater conditions at OU6. This Phase | RFi/RI proposes to install additional
monitoring wells downgradient of the Sludge Dispersal, Trenches, Spray Field areas, and Ponds A-4 and
B-5, and within the Triangle Area. The laboratory analytical results wilt'be*irsed to assess the presence
or absence of groundwater contamination and to assess the exposore’pathway, if present.

Data from other operable unit programs will aid in characterizing the nature and areal extent of
groundwater contamination in the vicinity of the site. The hydrogeologic mformatlon and laboratory
analytical results from these planned boring and well mstallatlon programs will likewise be incorporated
in this environmental evaluation where applicable. The mformatron will be used to assist in determining
the nature and extent of contamination in shallow groundwater and help identify exposure pathways for
the environmental assessment. : ‘

9.2.3.5 Terrestrial and Aquatic Biota

Terrestrial and aquatic species inthe Rocky Flats Ptant area, have been described by several researchers
(Weber et al. 1974; Clark 1977; Clark et al. 1980 Qurck 1964, Wmsor 1975; CDOW 1881; CDOW 19823,
1982b); most of these reports are summanzed in the Final EIS (U.S. DOE 1980). In addition, terrestrial
and aquatic radioecology studies. conducted by CSU and DOE (Rockwell international 1986e; Paine
1980; Johnson et al. 1874; Lrt‘tle 1976; Hiatt 1977) along with annual monitoring programs at Rocky Flats
Plant have provided rnformatron on the plants and ‘animals in the area and their relative distribution.

Limited field surveys Wiﬂ bé’ 'conducted in Ta'e”ks to characterize current biological site conditions in
terms of species presence habitat -characteristics and/or community organization. The emphasis will
be to describe th_’e;_w_ ructure of the brologrca! communities at OU6 in order to identify potential
contamina 'patﬁUVays, brotlc receptors, and key species.

Initial aquatlc oxrcrty tests usrng Cenodaphma spp. and fathead minnows will be conducted under Task
3to provrde an rnitral determmatron of the toxicity of potentially complex chemical mixtures in OUB
surface water. Standardzzed EPA acute and chronic test methods will be followed in accordance with
NPDES toxicity testmg procedures currently being used at Rocky Flats.

Vegetation

The objectives of the vegetation sampling program are to provide data for: (1) the description of site
vegetation characteristics; (2) identification of potential exposure pathways from contaminant releases
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to higher trophic-level receptors; (3) selection of key species for contaminant analysis to determine
background conditions for OU6; and (4) identification of any protected vegetation species or habitats.

A number of habitat types are expected to be found in the Walnut Creek Drainage (Clark et al. 1980).
Grasses characteristic of the short grass plains are expected to be abundant. Representative species
include blue grama (Bouteloua gracilis), Junegrass (Koeleria cristata),-dropseed (Sporobolus spp.),
slender wheatgrass (Agropyron trachycaulum), and green needle_gréss ’(Stipa viridula), which are
interspersed with other grasses, shrubs, and a variety of annual ﬁéwering plants. Transects will be
established at each of the IHSSs, along the Unnamed Tributa(y:andhalbng North and South Walnut
Creek to collect phytosociological data on density, cover, biq.mafss’, frefi’u-epéy; and species presence.

Wetland Vegetation

Wetlands have been identified along the Unnamed Tnbutary and North and South Walnut Creek (EG&G
1990h). These occur as linear wetlands that support hydrophync vegetation species including sandbar
willow (Salix exigua), american watercress (Barbarea. orthoceras) and plains cottonwood (Populus
sargentii). Other species associated with these wetlands mclude broad-leaf cattail (Typha latifolia), baltic
rush (Juncus articus), cordgrass (Spamna pectmata) silver sedge (Carex praegracilis), and various
bulrushes (Scirpus spp.). Transects wull be. estabhshed in wetland vegetation habitats to collect
phytosociological data on density, cover, btomass frequency, ‘and species presence.

Periphyton
The periphyton commumty xs a closely adhenng grOUp of organisms that form mat-like communities on

rocks, other solid objects er the stream bottom, The community is composed of algae, bacteria, fungi,

detritus, and other macroscoplc heterotrophlc organlsms Because of the large surface«to volume ratio

of contammaqts. ! ,,_riph_,yton s;}ampieg wm}; be collected at designated locations in OUS6 (see Subsection
9322). . 5 T

Periphytb”n ommunities provide a sensitive mechanism to detect changes in aquatic environments that
result from th

introduction of contaminants. Taxonomic composition and relative abundance of
periphyton can be measured on natural substrates as well as standardized artificial substrates. On hard
artificial substrates, data“on algal abundance, biomass, and species composition will be obtained by
removing the substrate and by scraping or brushing the flora from a measured area into a container.
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Benthic Macroinvertebrates

Benthic macroinvertebrates may exist in rocky/gravelly substrates or as soft bottom communities along
portions of the Unnamed Tributary, North and South Wainut Creek, and the A- and B-Series Ponds. The
soft-bottom benthos are those macroscopic invertebrates inhabiting mud or silt substrates, whereas the
immature stages of insects inhabit rock surfaces, rooted stems, an@-"iéaves or gravelly substrates.
Because these communities are essentially stationary, they are gooa indicators of past and present
habitat contamination. Additionally, their feeding methods (filterin'g rﬁicroscopic organisms and fine
materials, preying on smaller invertebrates, and grazing penphyton) suggest that benthic species are
ingesting other organisms that are potentially concentrating’ contamlnants Desngnated locations for
sampling benthic macroinvertebrates are presented in S_ubs,_zectlon g.3.2.2.

Fish

Fish can be important components of ecologlcal assessments because they are relatively long-lived,
occupy upper trophic levels of aquatic ecosystems, and, they may spend their entire lives in relatively
small areas. Fish species representing both herbivores and carmvores are likely present in OU6 aguatic
habitats and may demonstrate blomagmflcatlon of contammants within the creek or pond ecosystem.
The aquatic survey will document specnes present and thelr trophlc relationships.

Terrestrial Wildlife

A field survey will be conduct to gather data on anlmal communities at Walnut Creek Drainage. The
objective of the animal ln‘e survey is to: (1) descnbe the existing animal community at Walnut Creek
Drainage; (2) identify- potentlaf contammant pathways through trophic levels; (3) develop food web
models including contnbution from vegetatlon (4) identify key species for potential collection and tissue
analysis; and (5) identify ,.apy pr.qgecteq species.

The field survey will documé’n__t the presénce of terrestrial species and allow for a general description of
the comni'unify Some species (é g., songbirds, larger mammals, reptiles, and raptors) may use the area
daily, seasonally or sporadlcally, or wander through as vagrants. Survey timing and techniques will
consider these uses

9.2.4 Contamination Assessment (Tasks 4 through 7)

The contamination assessment includes Tasks 4 through 7. The two major objectives of the
contamination assessment are to:
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. Obtain quantitative information on the types, concentrations, and distribution of
contaminants in selected species

. Evaluate the effects of contamination in the abiotic environment on ecological systems

Conducting a contamination assessment requires an evaluation of chemiéél-‘;and radiological exposures
and the subsequent toxicological effects on key species. Of speciﬁc.:ihpt"iﬁance in the contamination
assessment are the identification of exposure points, the measurement‘bf contaminant concentrations
at those points, and the determination of potential impacts or injur'y'; lr‘ﬁpacfé‘ may result from movement
of contaminants through ecological systems or from dlrect exposure (mhalat:on ingestion, or
deposition).

The Contamination Assessment for OU6 will be based on exnstmg environmental criteria, published
toxicological literature, and existing, site-specific envnronmental evaluations. The program design will
be integrated with other ongoing RFI/RI studies S0 that conCentratlons of contaminants in abiotic media
can be related to contaminant levels and effects in blota A prehmmary contamination assessment will
be made in Task 2 based on the site characterization and contammant identification activities. The
preliminary Task 2 assessment will be used to- revise the Task™9, »-ecotox1colog|cal field investigation
sampling design. The contamination asé:‘essme'nt procéés’“described in the following tasks will include
the development of a site-specific pathways model 1o quantn‘y ‘the potential for contaminant exposure
and adverse effects in biota.

The objectives and descnpt:on of work for each of the contamination assessment tasks is described
below. ’

9.2.5 Task 4: Toxicity”i\“ssvegéh\ght

mclude a summa

This assessme *’wi of the types of adverse effects on biota associated with

exposure to/site‘related chemacais relatsonshlps between magnitude of exposures and adverse effects,

and relate ncertainties for _zcontammant toxicity, particularly with respect to wildiife. Ecological

receptor h'é:al.t_,_p éﬂegts will be;bhéracterized using EPA-derived critical toxicity values when available in
addition to selected literature pertaining to site- and receptor-specific parameters.

The toxicity assessment will provide brief toxicological profiles centered on health effects information
on wildlife populations. The profiles will cover the major health effects information available for each
contaminant of concern. Data pertaining to wildlife species will be emphasized, and information on
domestic or laboratory animals will be used when wildlife data are unavailable.
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9.2.6 Task 5: Exposure Assessment and Pathways Model

This task will identify the exposure or migration pathways of the contaminants, taking into account
environmental fate and transport through both physical and biological means. Each pathway will be
described in terms of the chemical(s) and media involved and the potential ecological receptors. The
exposure assessment process will include the following three subtasks: -,

J Identify exposure pathways
° Determine exposure points and concentrations’
. Estimate chemical intake for receptors ]

Each of these subtasks is described below.

9.2.6.1 Exposure Pathways

The purpose of this subtask is to qualitatively ident'rfy the ac‘iugl or potential pathways by which various
biological receptors at or near OU6 might be exposed to::“‘site-rerat_ed chemicals or radionuclides. The
exposure pathway analysis will addres_s"tﬁé"‘followi_ng four elements:

. A chemical/ radionuclidez source andmechamsm of release to the environment

. An environmental transport medlurn (e.g., soil, water, air) for the released chemical/
radlonuchde o \

. A poizni‘of':poteoﬁel; .biol‘ogiee!mooirtact with the contaminated medium

. A_.,biolog_i,oetln“Upt,a?emechanism at the point of exposure

All four eleme__,. s must be present for an exposure pathway to be complete and for exposure to occur.
Exposure pa:hways will be evaluated and modeled, where possible. Toxicity tests, such as those
proposed for Task 3, can be used to conduct a direct effects-related investigation. Additional toxicity
tests may be desngned based on the pathways model results.

9.2.6.2 Determination of Exgosure Points and Concentrations

The identified exposure points are those locations where key ecological receptor species may contact
the contaminants of concern. Potential for exposure depends on characteristics of the contaminant, the
organism, and the environment. Determination of exposure points entails an analysis of key receptor
species, locations, and food habits in relation to potential contaminant exposure both through direct
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contaminant accumulation or deposition from the abiotic environment and through indirect
bioaccumulation. The exposure assessment for OU6 will provide information on the following:

. What organisms are actually or potentially exposed to contaminants from OU6

. What the significant routes of exposure are

. What amounts of each contaminant organismsv_grévv‘_vgé{;xglvly or potentially exposed to
. Duration of exposure /

. Frequency of exposure

. Seasonal and climatic variations:aieﬁ'}cgj\r{dit-iofig;;which are likely to affect exposure

o Site-specific geophysical, physical, andchemlcal conditions affecting exposure

A determination of the nature and extenf'bfv‘u"é:\b'ﬁtanﬁnation in the ‘ablotic media (air, soils, surface water,
and groundwater) is presented in this Phase l RFi/Rl Work ‘Plan for Walnut Creek Drainage. Phase |
data, when available, will be summanzed and used 1o “tharacterize source areas and release
characteristics at the site. The exact exposure pomts can be expected to vary depending on both the
contaminant and the key receptor specxes under consxderat:on

Concentrations of chemiééi_s‘ ihat aré nk:exy tohave the greatest impact (based on concentration in the
environment, toxicity V'ax\lués,__uar“\d'bibidgiéél -uptake) will be determined by environmental fate and
transport modeling or actual environmental media sampling for each exposure point. Fate, transport,
and endpoint contamination Ievels will be modeled using environmental multi-media risk assessment
models. Such models can provnde the potentlal maximum concentrations of chemicals at the exposure
points by whlch to evaluate the “worst-case scenario.

9.2.6.3 E§tim___ﬂa'fi“gg__:pf Chemicél Intake by Key Receptor Species

This step inciudes 'ar'\'--eyalvu'ation of key receptor species’ contaminant uptake by direct routes (i.e.,
inhalation, ingestion, dermal contact) and indirect routes (bioconcentration, bioaccumutation,
biomagnification). The amounts of chemical and radiological uptake will be estimated using appropriate
conservative assumptions, site-specific analytical data, and forthcoming guidance from EPA’s Wildlife
Exposure Factors Handbook (to be published in 1991). A pathways analysis model (Reagan and
Fordham 1991; Thomann 1981) will be used to establish relationships between concentrations of a
chemical in different media with concentrations known to cause adverse effects.
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Direct measurement of contaminant uptake through tissue analyses will be conducted during Task 9 of
the environmental evaluation. Such site-specific data and field observations will be used to reduce
uncertainty in the pathways model and strengthen interpretation of the overall study.

9.2.7 Task 6: Contamination Characterization

Contamination characterization entails the integration of exposure cqﬁcgntrations and reasonable worst-
case assumptions with the information developed during the equsdremand toxicity assessments to
characterize current and potential adverse biological effects’ (egdeath diminished reproductive
success, reduced population levels, etc.) posed by OU6 contamination. The.potential impacts from all
exposure routes (inhalation, ingestion, and dermal contact).and all media (air, soil, ':'groundwater and
surface water/ sediment) will be included in this evaluanon as appropriate according to EPA guidance
(U.S. EPA 1989c).

Characterization of adverse effects on receptdF spediéé a'hd their populations is generally more
qualltatlve in nature than characterizing human risks. Thls IS because the toxncologlcal effects of most

Colorado state laws and regulations pertammg tor the preservatnon and protectlon of natural resources
can also be used. Criteria may also be denved from information developed for use under other
environmental statutes, such. as' heToxnc Substances Control Act or the Federal Insecticide, Fungicide
and Rodentncude Act. An attempt wull be made 16 consider the adverse effects of chemncals on

(U.S. EPA 1989, 1989d) Where specmc mformatlon is available in the published literature, a more
quantitative evaluation of effects wnll be made using the site-specific pathways model. This approach

is in agreement Ith EPA gundance (U S. EPA 1989e).

9.2.8 Tas §7 Uncertainty 'An"aglysis

The process-*-qfhéésessing ecological effects is one of estimation under conditions of uncertainty. To
address uncertainties, the’O}US environmental evaluation will present each conclusion, along with the
issues that support% and fail to support the conclusion, and the uncertainty accompanying the
conclusion. Factors that limit or prevent development of definitive conclusions will also be discussed.
In summarizing the assessment data, the following sources of uncertainty and limitations wili be
specified:

. Variance estimates for all statistics
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. Assumptions and the range of conditions underlying use of statistics and models

e Narrative explanations of other sources of potential error
Validation and calibration of the pathways model will also be performed where practicable.
9.2.9 Task 8: Planning
Task 8 will include planning for tissue analysis studies and any addmonal ecotoxicological studies
needed to assess adverse effects from the contaminants of concern on- receptor species. [Initial
designing for the Task 9 ecotoxicological field rnvestrgatrons will begin after corrtammants of concern

and key receptor species have been selected in Task 2. $pecres to be sampled for tissue analyses will
be designated to the earliest extent possible in order to avoid a duplication of the Task 3 sampling effort.

The need for measuring additional ecotoxicologioa"r«er}r&pdin_ts"in Task 9 will be evaluated based on the
pathways analyses and published information on direof"toxio“‘eﬂects Selection of field methodologies
will be based on a review of available scientific literature provrdrng quantrtatrve data for the species of
concern or similar test species. Analysrs of popuiation habitat, ‘or ecosystem changes will be based
on species or habitats that represent broad components of the ecosystem or are especially sensitive
to the contaminants. In order to select methodologles for the ecotoxrcologlcal field sampling program,
the biological response under consnderation and the proposed methodology should satisfy program

endpomt are, approprrate to the exposure pathway)

. E poédré"’tq fhe coritami'hant is known to cause the biological response in laboratory
" experiments ‘or experiments with free-ranging organisms

o M‘ethodology is capable of demonstrating a measurable biological response
‘ais\tivnguishao}e from other environmental factors such as weather or physical site
disturbance

. The biological response can be measured using a published standardized laboratory
or field testing methodology
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. The biological response measurement is practical to perform and produces scientifically
valid results (e.g., sample size is large enough to have useful power and small Type il
error)

Tissue studies to document site-specific contamination will be conducted in Task 9 for both aquatic and
terrestrial systems. Tissue analyses will be conducted on selected fspe_cfi”es from QU6 and reference
areas to document current levels of specific target analytes. Informaﬁbpifom the Task 2 data evaluation
and Task 3 field survey will determine the species and contamina’nts to"be tested and the methods to
be used. Selection of the target analytes, species, and tlssues wﬂl depend on an initial determination
as to which contaminants are likely to adversely impact blota and which contammants are likely to be
present in concentrations sufficient for detection. ’

Acute and chronic aquatic toxicity tests using fathead mmnows and Ceriodaphnia spp. are proposed
for Task 3 (see Subsection 9.3.5). These simple; screenmg tests will provide an initial determination of
the toxicity of potentially complex chemical mixtures: in oUs aquatlc ecosystems. If toxicity is observed
in either the acute or chronic tests at any one station, then a supplemental toxicity testing program in
conjunction with physical and chemical analyses of the water- and 'sediment may be designed for that
location to determine the potential extent of the toxrcant(s) )

Toxicity testing methods are available for terrestnal ecosystems using microbes, earthworms, crickets,
and grasshoppers (U.S. EPA 19899) The need for such tests will be evaluated based on the above
criteria as part of this plannmg process E

Prior to conducting Task 9 studnes the; 'Id'"’sa’mpling plan will be refined to address the proposed
methodologies. More specrﬁc DQOs will be formulated based on the proposed methodologies and will
address the followmg '

i ewnumber and types of analyses to be run

The species, Iocatlons and tissues to be sampled
_The number of samples to be taken

. The detection limits for contaminants

. The acceptable margin of error in analyzing results

9.2.10 Task 9: Ecotoxicological Field Investigations

Tissue analyses will comprise most of the Task 9 ecotoxicological field investigation. Tissue analyses
will be conducted to measure the total concentration of specific chemical compounds in key receptor
species. Because individuals and species accumulate contaminants differentially in their tissues
depending on the exposure route and form of the contaminants, environmental concentrations and
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general uptake rates will not necessarily predict biotic concentrations or adverse effects. Analysis of
tissue contaminant concentrations will provide data to evaluate the predicted relationship, if any,
between environmental concentrations and the amount of contaminants accumulated in receptor
species. Selection of the species and specific tissues for analysis will be based on a preliminary
evaluation of site-specific food webs, potential contaminant transport pathways, and the potential for
bioaccumulation, bioconcentration, and biomagnification. Whole tqodiefs or specific tissues will be
analyzed depending on which portion is consumed by higher trophic‘:level organisms. Suitability of the
species for sampling and sampling size requirements will Iargely determme the species to be selected
for tissue analysis. : :

To the extent possible, tissue samples will be collected"simultaneously witﬁ*-e_nv’ironmental media
samples. This will allow for a determination of site-speciﬁgf'BCFs. These BCFs will be incorporated into
the final exposure assessment and will be used to caivibr‘a:te /validate the pathways model. Where BCFs
cannot be determined, published or predicted BCF values w‘ll be used in the pathways model to assess
potential impacts. WS

Statistical tests will be used in the measurement of the contammant-specnflc biological response in
samples from QU6 and the reference areas Use-of statistical tests will be consistent with DQOs and
guality assurance provisions of the Quahty Assurance Pro;ect Plan (QAPjP).

tests. In-situ methods usually invotve exposing annmals in the field to existing aquatic or soil conditions.
Laboratory toxicity tests can be used to evaluate the lethal or sublethal effects of chemicals as they
occur in environmental. medla Both approaches can be used to test for toxicity of mixtures as they
actually occur in the envnronment Selectlon of a particular methodology is generally based on the
capability of the method- to demonstrate a measurable biological response to the selected
contaminant(s) of-concern. in addn}on 10 those specific criteria presented in Subsection 9.2.9.

: Enviromﬁehigl Evaluation Report

Task 10 will mgldde the summafy of information and production of an Environmental Evaluation Report
as parn of the ﬁFL/RI'Report.’ The Environmental Evaluation Report will be prepared in a clear and
concise manner to bresent:study results and interpretation. All relevant data from the environmental
evaluation, in addition to relevant Phase | RFI/RI data, will be integrated and evaluated in the
characterization of potential environmental impacts. The following topics will be covered in the report:

J Objectives

* Scope of Investigation

* Site Description
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. Contaminants of Concern and Key Receptor Species
. Contaminant Sources and Releases

o Exposure Characterization

J impact Characterization

. Remediation Criteria

. Conclusions and Limitations

A proposed, detailed outline of the report is shown in followinga:”r\a\blez"geq.

Remediation Criteria

Remediation criteria protective of site-specific plants, a‘i;\d»-“enimals for the contaminants of concern can
be developed in Task 10 based on ecological effects cntena and detailed food-web analyses using a
calibrated /validated pathways model. Ecologucal effects ‘¢riteria are determined by tracing the
biomagnification of contaminant residues from orgamsms at the top of the food web back through
intermediate trophic levels to the abiotic environment. The “he effects” criteria levels for abiotic media
are then derived from contaminant concentratlons known’ o produce sublethal effects in the most
sensitive (usually highest trophic level): orgar sms.” Development of ecological effects criteria for OU6
will be based on results of the pathways__: Odel as well as available data which document potential
adverse effects from contaminants of concern onkey’ blologlcal receptors. The process for establishing
ecological criteria is shown in Figure 9-2. Determma'non of these criteria for OU6 will be coordinated
with other RFi/RI studies and y,l_:ronmental eva:[uatl‘ons.

The acceptable (no- effects) cnterla levels will’ be: used in conjunction with ARARs to evaluate potential

adverse effects on biota as appropnate for the environmental evaluation portion of the Phase | RFi/RI.
This approach will be lntegrat_ed with the Human Health Risk Assessment process and will assist in the
development of p‘b’fe'riﬁél"-reméd'ia,tvioﬁ-,_,cgjteria.

9.3 FIELD SAMPLING PLAN

The OU6 Envuronmental Evaluatlon is planned in 10 tasks as described in Subsection 9.2. Field
sampling activities will be conducted in Task 3 and Task 9 of the environmental evaluation. Task 3 will
include brief field suweysi an ecological inventory of biota present at OU6, and initial aquatic toxicity
testing. The field surve&s and inventory will be conducted to obtain information on the occurrence,
distribution, and general abundance of biota in OU6. Data obtained in the field inventory will be used
to identify key receptor species, to develop a site-specific food web model and to provide input to the
pathways analysis and contamination assessment. Planning for the Task 9 tissue analysis program will
begin in Task 2 so that samples collected in the Task 3 field inventory may be used wherever possible
(i.e., where contaminants of concern have been defined and field sampling protocol have been
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TABLE 9-6
PROPOSED ENVIRONMENTAL EVALUATION REPORT OUTLINE
WALNUT CREEK DRAINAGE

EXECUTIVE SUMMARY
1.0 INTRODUCTION

1.1 OBJECTIVES

1.2 SITE HISTORY

1.3 SCOPE OF EVALUATION
2.0 SITE DESCRIPTION

2.1 PHYSICAL ENVIRONMENT J
Air Quality/Meteorology |
Soils

1.1

1.2

1.3  Surface Water
1.4 Groundwater

2.
2.
2.
2.

22 BIOTIC COMMUNITY
221  Freshwater Community -
222 Terrestrial Community - )
223 Protected/ lmportant Specles and Habltats
3.0 CONTAMINANT SOURCES AND RELEASES

3.1 SOURCES
3.2 RELEASES

4.0 CONTAMINANTS OF CQNCERN i

4.1 CRITERIA DEVELOPMENT FOR SELECTION OF CONTAMINANTS OF CONCERN
42 DEF!NITION OF CONTAMINANTS

:«-ASSESSMENT

5.0

~ TOXICITY ASSESSMENTS OF CONTAMINANTS OF CONCERN
CONTAMINANT EFFECTS

-«_.v,v,‘5.2;1, Ter.restnal Ecosystems
522" Aqugt-’ic Ecosystems

6.0  EXPOSURE ASSESSMENT
61  CONTAMINANT PATHWAYS AND ACCEPTABLE CRITERIA DEVELOPMENT

6.1.1  General Methodology for Pathway Analysis
6.1.2 Selection of Key Receptor Species

6.2 EXPOSURE POINT IDENTIFICATION

6.2.1 Soil
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TABLE 9-6
(Concluded)

6.22 Water
6.2.3 Vegetation

6.3 CHEMICAL FATE AND TRANSPORT
6.4 EXPOSURE POINT CONCENTRATIONS

6.4.1 Soill and Sediment Concentrations
6.4.2 Surface Water Concentrations
6.4.3 Groundwater Concentrations
6.44 Vegetation Concentrations

6.5 EXPOSURE PATHWAYS

6.5.1 Terrestrial Pathway
6.5.2 Freshwater Pathway

7.0 IMPACT CHARACTERIZATION ,
7.1 DEVELOPMENT OF EC}O&Q_,_G:!_‘QAL EFFECf‘S“CBVIjFERIA
7.1.1  Air Criteria ‘ S
7.1.2  Soil and Sedimerit Cm_ena

7.1.3  Freshwater Criteria",
7.14 Ve-getatlon Criteria *

72 EFFECTS CHARACTERIZATION
7.2.1 }Terrestnal Pathway
L7244 A
7.2.12" S6l
B 7.2;’1-:-..;3” Vegetation
o -Fré"’éhyvaufé‘r--ﬁéfﬁway
7221 Air
7.2.2.2 Surface Runoff
7.2. 2 3 - Seeps and Springs
8.0 ASSUMPTlONS AND UNCERTAINTIES
9.0 RECOMMENDAT'ONS AND CONCLUSIONS

10.0 REFERENCES
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developed). Final determination of the need for further ecotoxicological studies (e.g., reproductive
success, population studies or enzyme analyses) in Task 9, will be made in Task 8, Planning, after
completion of the contamination assessment.

The following field sampling plan is provisional and will be periodically revised as appropriate. The Task
3 sampling plan is largely complete but may be altered in order to t;eitek“‘coordinate with the surface
water and soil sampling programs for OU6 or other operable units.. The Task 9 field sampling plan will
be designed in greater detail after contaminants of concern and kéy receptor species have been
identified and a preliminary determination of food webs and contaminant source receptor pathways has
been developed. This information will allow determination as. fo which contaminants of concern are
likely to be present in sufficient concentrations to be detected in biota and which biota are most
practical and suitable for sampling. ‘

SOPs for sampling biota as part of the Enwronmental Evaiuation process at Rocky Flats are currently
in publication. The SOPs will include dlscusston of purpose and scope, responsibilities and
qualifications references equnpment and execution of protocois..-_,i Sampling procedures for the following

. Periphyton .
. Benthic Macromvenebrates
o Plankton

° Fishes

. Large Mammaiis

. Small Mammals

. Birds’. e
. Reptiles and. Amphibians
. Terrestnai Arthrcpods

errestrial Vegetation
Soil Microbes

SOPs that ‘a're.,_c‘ﬁrrantly being 4d:eveioped in addition to the above include the following:

o Des‘ign.:of.f-':ieid Sampling Plans

° Selection of Reference Areas

. Recording and Managing Data

. Preserving and Handling Samples

J Conducting Laboratory Studies

. Incorporating QA/QC
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The preceding SOPS are referenced in the following QUG Field Sampling Plan where appropriate.
9.3.1 Sampling Objectives
The Task 3 Ecological Field Investigation for OU6 has four broad objectives:

1. Conduct brief field surveys and an ecological inv'entdky to describe the existing
ecological setting in terms of habitats, vegetation, wddhfe and aquatic species. Conduct
initial aquatic toxicity testing using Cenodaphn;a Spp: and fathead minnows. Observe
OU6 for obvious signs or zones of contaminatlon or injury. to btota and their habitats.
Accomplish an ecological field inventory through the use of estabhshed ecological field
methodologies (e.g., Mueller-Dombms and Ellenberg 1974; Southwood 1978; Krebs
1989). a

2. From the above data, identify ke§~ fgod*-we!ﬁ jspecies which represent the major flow of
energy and nutrients and thus the ‘major-pathways for contaminant transfer from
physical environmental media to higher tfdphidi'le\ge( ecological receptors.

3. Identify the presence or’abséﬁce»-»of,p"l"Biéc’:ted. or other important species and habitats.

4. Provide site-specific informatkfo:n for détermining objectives, measurement endpoints and
methodologies'- fbr" Tagk 9 fieldﬂab'o;r__atory contamination studies.

Data from the field survey, inventory and aquat|c toxncuty tests will be summarized, tabulated and
accompanied with a narratwe descnptlon -of the following data types:

. Species. Present (Dlvers;ty)

‘Habitat Descnptlons/Mappmg Units (Clark et al. 1980)
< Soll Descnpuons/Classmcanons (part of RFI effort)

» Crmcal/Protected Habitats

. Protected Spec:es

. "-Terrestnal and Aquanc Food Webs

U Potentlal Exposure Pathways

. Abundanice of Key Species

J Vegetation Cover and Biomass

U Vegetation Frequency and Density (shrubs/trees)

° Vegetation Importance (community dominance) Values

. Aquatic Toxicity Test Results
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Appropriate statistical tests will be used to analyze the data so that precision and accuracy of the results
can be presented at a stated level of confidence. Depending on the data types being analyzed, within-
and-between station differences, within-and-between season differences, and within-and-between species
differences will be presented. Means, variances, standard errors, analyses of variance, regression, and
correlation coefficients will be computed as appropriate. Where sample SIzes are insufficient to detect
differences, only descriptive statistics will be prepared. '

9.3.2 Sample Location and Frequency

Both Task 3 and Task 9 field sampling activities for QU6 will be. Jocated and ‘timed to the extent possible
to coincide with collection of other media samples (solls;” surface water, and groundwater) as well as
sampling activities at other operable units. This mtegrated samplmg approach is consistent with EPA
guidance and will provide a synoptic view of potenhal _pontamlnants in all relevant media at one time.

The field sampling plan for Task 3 is based on the assumptlon that brief field surveys will be conducted
in the spring, summer, fall, and winter and that the ecologlcal field sampling program will take place
within the May-June and July-August timeframes. Aguatic toxncrt testing will take place in May-June
(high fiow) and September-October (Iow ﬂow) “Information fromi-the initial surveys and field inventory
may be used to modify sampling parameters for Iater ﬁeld mvestngatnons

9.3.2.1 Locations for Vggetatlve §amglmg

Vegetation samphng for phytosocnologlcal data wrl) be performed at each of the OU6 IHSSs, and along

will be conducted in the sprmg, summer -and fall to observe species composition.

A stratified randomization prooedure':"'will be utilized to identify sampling locations for the quantitative
vegetative desc 'ptioh"'pomon of the field inventory. The basis for selecting a random procedure of
vegetatlon’ nsect/plot location is to obtain as unbiased an estimator as possible of true population
parameters or, herbaceous cover and biomass, and shrub/tree density and frequency. Stratification is
required becau ' -geveral dlstmct vegetation types appear to be present in the study area, including
prairie grassland marsh streambank vegetation, well-vegetated disturbed areas, and sparsely vegetated

disturbed areas.

The basis for stratification will be a vegetation type map, to be prepared based on the 1975 University
of Colorado vegetation map of Rocky Flats and the Clark et al. (1980) report, updated by visual
observations during the field surveys. This map will cover the OU6 drainage.
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Transects for the quantitative community surveys will be located near soil sampling sites (see Subsection
7.2) wherever possible. From each soil sampling point, the centerpoint of a vegetation transect will be
selected based on a random distance (to 10 m) and random direction, using random numbers tables.
Transect locations will be selected until an adequate number have been selected for each major
vegetation type at each IHSS. Locations will be discarded under several conditions: where the selected
location is in a vegetation type for which an adequate number of tranSé(;f’s' has already been selected
(for each IHSS); where the vegetation is not homogeneous (i.e., locat'éd in more than one type or across
an ecotone); and where the transect would be located in buﬂdmgs or paved areas. A similar process
will be used for transects along the Unnamed Tributary, and: North and South Walnut Creek, where
sample locations will be located in the general area of surface-water/sednment samplmg points. Since
vegetation types associated with these features tend to be- Imear the randomization.process may require
limits on direction. Multiple transects will be Iocated ‘near (within 50 meters of) each surface
water/sediment sampling point to provide an adequate sample size.

9.3.2.2 Locations for Periphyton, Macrobenth'as_-e:_gvri& Fig h Sampling

Periphyton, macrobenthos and fish samples will be collected at tHé*following existing surface water and
sediment sampling locations: SW-96, SW-100, SW:110, SW-111, SW-16, SW-24, SW-25, SW-03 and the
four A-Series and five B-Series Ponds (Flgur" .“‘_;:Should the organisms or proper habitat be absent
at a particular location, then the nearest locatlo _downstream with suitable habitat will be sampled and

Tributary Dratnages Small mammal sampling will be conducted, to the extent possible, at the vegetative
sampling locatlons‘é:}__Searchgs for reptiles will be conducted in the appropriate habitats within OUS6.

9.3.2.4 Locations for Initial Toxicity Testing

Locations for initlal aquatic toxicity testing will be mostly the same as those for periphyton,
macrobenthos and fish sampling: SW-96, SW-100, SW-110, SW-111, SW-16, SW-24, SW-25, SW-03 and
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the four A-Series and five B-Series Ponds (Figure 9-3). Toxicity testing activities for OU6 will be
coordinated with toxicity testing activities proposed for other operable units and the current toxicity
testing program at Pond B-3.

9.3.2.5 Tissue Sampling Locations

Locations for the collection of tissue samples (terrestrial vegetation, pgri‘bhyton, benthos, macrobenthos,
fish) will be the same as those for terrestrial and aquatic sampling. An initial identification of species
for tissue sampling will be made in Task 2. Additional sampling réquirefﬁents will be determined during
the contamination assessment (Tasks 4 through 7) and contammant data from.surface water, soil and
sediment sampling. The intent is to collect tissue samples whére existing abiotic media sampling has
indicated significant contamination to occur. Development of the OUS tissue sampimg program will be
coordinated with tissue sampling activities at other Q=eégby operable units.

9.3.2.6 Sample Frequency

Brief field surveys will be conducted during t-week périods"'i‘n' the spring, summer, fall, and winter.
Special note of transitory species, mlgratory specnes and seasonal _breeding habits will be made during
these muiti-season surveys. ‘ -

Field inventory sampling will occur during théMéy’Juﬂc and July-August timeframes. Samples collected
during the inventory will be saved- and used in the txssue analysis studies where sampling and analysis
protocol have been estabhshed """ '

fiow). Two acute and two. chronic tests WI|| be conducted within 1 to 2 weeks of each other during each
season. If toxicity is observed in elther acute or chronic tests at any one station, then a supplemental
program will b, desngned for that locatlon to determine if the toxicity is consistent and to determine the

Tissue analysis stud»ieg'méy require the sampling of contaminated and control areas in order to establish
a relationship between contaminated conditions and background conditions in areas not exposed to
RFP contamination. Selection of reference areas may be based on criteria developed in the Task 1
preliminary planning process and may be coordinated with similar efforts at other operable units.
Potential selection criteria include species to be sampled and similarity to OU6 in terms of topography,
aspect, solls, vegetation, range type and land use history. Reference areas will be upwind from
prevailing air flow patterns through RFP and upstream from drainage off RFP.

Phase | RFI/RI Work Plan - Walnut Creek Priority Drainage Final Draft
Rocky Fists Plant, Golden, Coiorado Aprit 4, 1891
22B06D/R2.9 03-29-91/RPT/4 Page 8-61



SOPs for sampling biota as part of the Environmental Evaluation process at Rocky Flats are currently
in publication. Additional aquatic reference areas ideally should be located in Rock Creek. A site visit
will be made of the proposed aquatic sampling locations for OU6. Habitat characteristics will be noted
if not previously recorded in ongoing RFP studies (depth, flow, substrate type, pool/riffie,
aquatic/streamside vegetation, etc.). This process will be repeated at potential reference sites. The
reference site locations wil be based on Task 1 criteria, "[""JQOs, and the selected
assessment/measurement endpoints. o

9.3.4 Field Survey and Inventory Sampling Methods

Sampling methods for periphyton, benthic macroinvertebrates, fishes, mamrﬁal-s_, _::b:irds, reptiles and
amphibians, terrestrial arthropods, and terrestrial vegefatidn are detailed in the Ecology SOPs. The
SOPs include several standardized forms to be used‘when samplmg biota. Site Description Form 5.0D
will be used for sampling terrestrial biota; stream and’ pond habltat description forms (Forms 5.0A and
5.0B) will be completed at each of the aquatic samphng !ocattons Chain-of-custody field sample forms
will be completed where samples are collected for Iaboratory analysns or voucher specimens. Additional
forms to be completed are specified in the following subsectaons

9.3.4.1 Vegetation

Both qualitative and quantitative methods \ﬁill be ‘used to characterize the terrestrial and wetland
vegetation at OU6. Qualitative surveys usmg a relevé analysis will be conducted in the spring, summer,
and fall to record the floristic composmon of the plant communities present. These surveys will include
a systematic walk-through of OU6 Th'" foﬂowmg data will be recorded on all vegetation species
encountered: S

. Scientific-name .

- Common name

Life form

Vegetative stage at the time

~._Qualitative statement on condition

° "ngl‘ii"ati\{:ebs;atxement on abundance (relevé analysis - see Ecology SOPs)

Quantitative procedures will be used to collect structural and compositional data. Point-intercept
transects will be used to collect data on species cover. Data will be recorded on Form 5.10B, point-
intercept data form. Belt transects will be used in conjunction with the point-intercept transects to
collect data on shrub cover and density. Trunk diameter, height, canopy diameter, and species will be
recorded for any trees within the belt transect or within any IHSS. Shrub and tree data will be recorded
on Form 5.10C, belt transect data form. Production data (standing biomass) will be collected from 1/4-
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to 1-m? quadrants at the same locations as the transects. Different quadrant sizes may be used
depending on vegetation type (e.g., a 1/4-m” quadrant may be used on dense streambank vegetation).
Production data will be recorded on Form 5.10D.

Each plot or 10-meter length of transect will be considered as an observation in calculating the mean
and variance. Sample adequacy will be determined for total herbaceous cover/total fresh weight
biomass using Cochran’s formula (1977): ¢

2\ 2
N = s A
(xXd)1
where: N =  the minimum number of samples needed

t = tdistribution value for a gwen level of confrdence
s‘ =  the variance estnmate

x =  the mean of the, sample

d = the level of accuracy desured

9.3.4.2 Terrestrial Wildlife and Inveneorates

The Task 3 survey is planned to note the presence or absence of terrestrial /wetland species and to
make note of their food habits. The survey procedure will include a systematic walk-through of Walnut
Creek Drainage to record ecologlcal features. Fleld data will be recorded on the standardized qualitative
survey/relative abundance data form 5.0C for large mammals, small mammals, birds, reptiles and
amphibians, and terrestnai arthropods Opportumstlc observations of bird and raptor nests, large
mammal pellets and mammal burrow/d ens wilt ‘be recorded on the appropriate forms. Vocalization
surveys for birds and anurans wm also use the appropriate forms. Data to be recorded include:

o Spécies "engouht:ereﬁ*/.n observed

" Scientific name:

“+._ Common name
. Qualitative statement on:

- Condition

- Abundance

- Habitat requirements

- Predator/prey species/food habits

- Regulatory status (to be determined prior to field sampling)
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. Species presence will be determined by:

- Visual observation
- Vocalization

- Burrow/den

- Nest

- Droppings/scat

Quantitative information on wildlife populations will be obtained inv,_t'fi‘.e Task 3 field inventory. Inventory
sampling will include the following procedures which are detailed mtheSOPs

. Live trapping of small mammals at each iHSS and along the ‘dfa;ngges_ Data to be
recorded include:

- Scientific name/common,hém’é
. Sex
- Reproductive condition

- Weight
- Life history stag§

. Reptile occurrence will be fépo}'ded'a!dhgv the same transects used for small mammal
trapping in addition to habitat'searches. Data to be recorded include:

- SpeCies encourttered

i Actlvny

- ‘Habtat S

- Q’Ua-lit:‘aiivvegjétatement on abundance

. “Meditim- 'andvla‘rgerﬂ—’siz,”eﬁd? mammals will be counted by recording all species along a

ystematic w"alk:ghrough of OU6. The counting will occur during the small mammal
ransect trapping. Species encountered and activity will be recorded.

. "?Oli,agve**inyérteﬁrates will be coilected by sweep net and beating. Where conditions
permit; foliage invertebrate and arthropod sampling may be conducted using a D-vac
suction sampler in place of sweep netting. Data to be recorded will include:
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- Host plant
- Herbivore
- Position in food web

9.3.4.3 Periphyton

Sampling to characterize periphyton communities will occur at tﬁ‘e selected locations along the
Unnamed Tributary, North and South Wainut Creek, and the A— and B Series Ponds. Data to be
collected include:

o Scientific name
) Algal density {(cell counts)
. Biomass (chlorophyll-a and phaeophytin-a concentrations)

Methodologies for sampling periphyton for the a'Bove para":metzers are detailed in the SOPs. Field data
will be recorded on the periphyton field sample form 5: 1A (see SOP). Data from quantitative sampling
will be used to determine species diversny and standing crop (blomass) All analyses will be completed
within five days of the collection of the, shdes from the f:eld (U 3. EPA 1987b).

9.3.4.4 Macrobenthos

Benthic invertebrates are the-most common fauna used in ecological assessments of contaminant
releases and are defined as the"thvertebrates retamed by screens of mesh size greater than 0.2 mm.
Macrobenthos will be sampled at'the “aquatic.. sampllng locations shown in Figure 9-3 using the
procedures descnbed;.,,l_n the SOPs. Triplicate samp!es will be taken on a transect upstream and within

10 meters of the designéitedﬁ séhpfihg locations. Data to be collected include:

c&entmc name (generaliy to genus)
“"Number of mdlvlduals in each taxon

Field data" willw"'be recorded, Eon‘ the benthic macroinvertebrate field sample Form 5.2A. Data from
quantitative samples will be used to determine macroinvertebrate density (standing crop), taxa richness,
species diversity and- rat:o of poliution-tolerant and pollution-sensitive taxa.

9.3.4.5 Fish
Fish will be collected in 10- to 25-meter-long collection areas using a backpack shocker or by seining

blocked-off creek sections. In the A- and B-series Ponds, fish will be sampled from a flat-bottomn boat
using an electroshocker. Data to be collected include:
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o Scientific name

. Number of individuals in each taxon
o Length

. Weight

Scales will be collected to obtain data on age classes versus size, population structure and survivorship.
Field data will be recorded on the fish field inventory form 5.4B (seg,-SQP). Samples will be taken for
laboratory identification/confirmation. Analyses will consist of combiling and summarizing the number,
size, and weight of each species of fish captured at each sampling-..gvit’é. .Graphic presentations may
include fish length-frequency histograms and plots of catch p’er»e‘?fort for. e_aéh sampling area.

9.3.5 Initial Toxicity Tests

The initial toxicity testing program will be limited to a’c:quaivic organisms and will include standardized EPA
acute and chronic tests with fathead minnows and Cer/odaphn/a spp.. Water samples will be cocled
10 4°C and shipped to the laboratory conducting the- toxicity tests within 12 to 24 hours. The toxicity
tests will be initiated within 36 hours of the field collection time. The duration of the static renewal acute
tests will be 48 hours for Ceriodaphnia and.96 hours for fathead minnows. The test water will be
renewed daily using dilution water from' the samphng station, The static renewal chronic tests will last
for 7 days for fathead minnows and until’ 60 percent of-the Cenodaphnla in the control vessels have
three broods. Quality co